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Editorial 



WALES, home of the Dragon. The very 
place for a summer holiday — as long 
as you stay indoors. No, seriously, it's 
not like that. It only rains in the morn- 
ings. Anyway, I m off next week, so if 
you sees puff of smokeandflamealong 
Hay Bluff, it won't be me, 'cos I m not 
telling anyone where I am... 

...just like The Expert, in fact. We 
would like to think that he's lost in the 
post, the postal strike started after he 
should have been here— 

The best news this month is that 
Pulsar Software are planning a show in 
Rochdale later in the year. Somebody 
else has an eye on a London venue, and 
some of the NDUGs are putting on an 
(Informal show on the south coast. The 
future of the Dragon lies in bringing 
together suppliers, users and software 
writers in a setting which is substantial 
enough to draw people from all over 
Britain, and informal enough to accom- 
modate moderate numbers in comfort. 
No more echoing halls. 

And donl miss our special book of- 
fer. Dragon books are getting harder to 
find as big publishers look elsewhere* 
Now is a good time to buy out of print 
books at remainder prices. Have a took 
and see. 



How to submit articles 

The quality of the material we can puN^sh in 
Dragon User each mo nth wi:ll, to a v&ry great ex- 
tent dep<3nd on ihe quality of the discoveries that 
you can make wilh your Dragon. The Dragon 
computer was launched on to the market with a 
p^:Iwerful version of Basic, but with very poor 
documensalion. 

Ariicles which are submitted to Dragory Us^r 
for publication should not be more than 3000 
words long. All submissions should be typed. 
Please leave wide margins and a double space 
beiween each line. Programs should, whenever 
possible, be fcomputer printed on plain whit? 
paper and be accompanied by a (ape ot the 
program. 

We cannot guarantee ro return every submit- 
ted article or program, so please k^^p a copy. If 
you warn Id have your program rerurned you must 
include a stamped addressed envelope. 



Letters 



Basic 
extension 

HAVING just read Roy 
Coa1es"s review of Basic 42 
again, I decided to add some 
commenls. 

Firstly, Roy's review and the 
ads might lead some to sup- 
pose, on booting the system, 
that you could expect more 
memory space available to 
Basic than when operating in 
32K mede= This is not the case, 
in faci, it is exactly the same. 
Thereare 3, 75Kextra available 
for machine code or data 
storage, but th is is t he area used 
by the utilities and it cannot be 
used if you want to use the non- 
destructive window 9. 

Another poinlis thai waswith 
Compusense's H/Re-s . once a 
c haracie r is draw n on t he screen 
it is forgotten, go a high resolu- 
tion screen dump is required if 
y u want hard copy of y o u r i nf or- 
mation. This is not a problem if 
youhaveamacliinecodedump 
routine, as the start and finish 
addresses of the current 
window are readily available 
and can be sent to the dump 
routine so that iust the current 
window is printed. The Key- 
board response seems to be 
slower and I find that I lose 
characters. This seems to be 
alleviated by shortening the 
delay before autorepeat. 

Because the system re- 
cognises PRINT® and prints it 
relative lo the window being 
used, running existing pro- 
grams on Basic 42 can give 
some unexpected screen 
displays. The best way round 
this is to use the FRAME com- 
mand and define a window 32 
characters wide and 16 deep, 
usethis window and thedisplay 
is restored. Theuseof windows 
g i ves a m u c h more p rof ess io nal 
looktoyourprograms, making it 
possible to display a program 
title at the top of th e screen whi le 
all the action takes place below. 
If a command window is then 
u sed at t he bottom of Ihe sc ree n 
for requesting inputs, key- 
presses etc., the result can be 
very impressive. 

Finally, accepting com- 
mands in lower case letters 
may be very desirable when 
programming, but it can be 
infuriatingwhenalUNPUTsand 
LI N E I W P U Ts are t r eated i n t he 
sameway , ieconvertedto upper 
case. Unfortunately, this is 
exactly what happens-. Help 



Every month we will be shell ing out a game or two, 

courtesy of Microdeah to the reader/s /'^^V j- 

who send them o st i nteresti n g o r ^^ \ 

entertai ni ng letters. So i 

us you r hints and your c 

send us your hhscores and \__^ y 

suggestions. Send us your ^**f JL^J'^'^ 

o 



°^^^'- r PUFF 1 



best Dragon stories. What 
d'you think we are, 
mind readers?! 



Delta users 

DUDE stands for Delta Users Data Exchange, I initiated it after 
s pe nd i n g a 1 ng t i in @ stru g g li n g wi thou t i nf o run ation , profs s sion a I 
sof t v/are etc . A s t i nn e passes i t bee o mes i nc reasi ng I y ob v I o us t hat 
the Dragon commi*nity is forming into specific user groups and it is 
natu ral I haf Delta users s hou Id also have a comm o n base . The grou p 
isstillyoung and hasnodeftnite structu re, as I am stil! wait] ^^gtosee 
if there is a good response from the details given in DU. 

If there is. then it's likely that a NEWSDISK will be puttogether; as 
the OS-9 Group have done. This keeps costs down for the members 
and allowseasy transfer otsoftware. Having already contaciedafew 
people, the initial response seems favourable and t have made 
several new ' f rien ds " [ if on ty over the phone!) . I d i d n ' t real ise j ust how 
helpful somepeoplecan be, nottofnentiontheenthusiasmthey have 
for DeEta(itlSthe best DOS!). Thegroup will onlythrive if other Delta 
users get in con tact and show some interest, so write tome or phone 
on(0703}38042 and ftnd oul what you're missing! If you donU need 
something now. you may do in the future, and you could make a 
valuable contribution. 

Dave Martin, 44Firgrove Road, Frsemanth. Southampton, 

Hants SOI 3£N. 

PS To al! the people v*o Registered' at the show, but have not 
Gont acted mesince... you should beashamed.gelyourwfjting pad 

out NOW! 

THEysergfoupsarethebackboneofspeGJalislDragonisation 
i ust a s Dragon User Is the backbone of g e ne r a I D rag o n i sat i o n . 
They form the networks which keep users in touch J strongly 
suggestthatDelta users get in touch with Davidto find out what 
IS going on, even if they don't see how a group would be of 
iin mediate benefit. Then, if nothing else, someone would have 
a register where Delta people could get i n touch. 



is at hand here, for when I con- 
tacted Bob Harris he advised 
that POKE 57685. 41 switches 
the faciliiyoffand POKE 57653. 
1 5 puts it back on again. Once 
these were incorporated at the 
beginning and end of the pro- 
gram, the problem issolved. 

After reading this you might 
t h i n k t hat I am so me whai d isap- 
pointed with the package, but 
you would be wrong. Using the 
sysiem is simplicity itself, a 
quick browse through the ex- 
celientmanual and I was ready 
togo, and the overall effect was 
that it made my work look good 
and in doing so made me look 
good, and who could ask for 
more than Ihat? I shall have lo 
get the spool u til ity tho ugh , as at 



present I can makethetea wbile 
the machine dumps the hi-res 
screen. 

Ken Smith 

33Gt^ckRoad 

Deal 

Kent 

CT14 9ND 



Dragon 
chunnel 

WITH regards to shows, has 
anyo ne th o ught of us i ng Dover? 
I knowwe have many Dragon 
ow ner s i n Belgiu m and Holland , 
not to mention France. If we now 
add those from the south of 



E n g I an d we ecu Id have a n i nte r- 
national Dragon Show. I sup- 
pose It is all just a dream but it 
might make people take notice 
of us. 

K&n G.Smith 

33GlackRoad 

Deal 

Kent 

CJ14 9ND 



Curve 
warped 

THE euphoria of finding my 
name mentioned threetimes on 
Gordon Lee's Winn&rs and 
Losers page June 1987 soon 
evaporated when two mistakes 
were spotted in my Dragon 
Curve program listing. If anyone 
has tried the program then it 
^vould have crashed almost in- 
stantly. The following correc- 
tions will rectify matters: 

Line SO had a bracket missing 
and should have read: 

60D-D + {S[C) = S(C + 1)) 
-(S[C)(>StC + 1)} 

Line 1 50 included the number 
570, theonly570l know ishouse 
number, perhaps that was a 
hint, it should have read: 

15OIFS[0) = OTHEND-0: 
GOTO 50 

DJ.GraY 

570 Acklam Road 

Middlesbrough 

ClBvQland 

TSSBBE 

AFTER everything else, too. 
Never mind Let s hope this 
correction puts the curve 
straightiSPtospeak. 



Revoxed 

RECENTLY my Dragon 32 lost 
its voice. Occasionally it does 
ret urn f o r bri ef peri ods , bu t is u n - 
predictable. Since all the soft- 
ware still worked OK on it I was 
loath to send it to be repaired in 
case it ^died' on the operating 
table. 

I had resigned myself to its 
silence until last week. I use a 
Saisho DRIO data recorder 
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which has a switchable monitof 
and LED indicator. I had just 
loaded a game, and forgot to 
press the STOP button, and 
$tarted playing. I was surprised 
to see that the LED indicator 
was j um ping in ti me wit h the ex- 
pected sound effects I switch- 
ed on the inonitor and was sur- 
prised to find the Dragon was 
using the cassette to speak to 
me. (have si nee played around 
and found the sequence to get 
the new voice is a) having 
loaded press STOP to release 
the head , b) put a blank tape in 
to keep the sensor pressed and 
press RECORD only, c) switch 
the monitor to on. and reduce 
the volume considerably. The 
D ragon sen ds al I sou n d ou tp ut 
to the data recorder. 

I managed to find someone 
else with a fully working Dragon, 
who tried this and found it work- 
ed on h i s also. I n fact t he sou nd 
came both from the television 
and the cassette recorder, so 
you can have a ste reo D ragon .... 
I believe the original problem 
with my Dragon is simply a dry 
pint somewhere, but now f don't 
have to worry about it. 

Thank you for your excellent 
magazine. Long Live the 
Dragon. 

M. Hatt 

103 Mandarin Way 

Wyman's Brook 

Cheltenham 

Gtos. 

GL504RS 

PS I persuaded my friend with 
the working Dragon to 
subscribe to Dragon User, do 1 
get commission?? 

WELL er not as such, but if 
your friend finds he doesn't 
like us you can come and hide 
in the filing cabinet here fpr a 
bit. Um, can you type, by any 
chance? 



Listings 
iamblasted 

I have delayed renewing my 
subscription as I have become 
rather disappointed with the 
mag azi ne rece ntl y as it ap pea rs 
to contain little but long pages of 
listings. The June editorial in^ 
dicates some hope, so I will now 
renew. 

BP Dotting 

STREWTHIIt's a tough lifet ty- 
ing to run a computer 



magazine without putting 
the odd six-page listing in, 
y'know. 

OK, lets get back to work: 
th€ great printer issue is over 
and done, although vue still 
have a stoc k of screen d um ps 
which we shall be running in 
clumps. NOW we would like to 
hear from anyone who would 
like to write a review, des- 
cription or educational pieoe 
on disc drives or disc 
operating systems. The hard- 
ware does nt have to be new, 
but it must either be current- 
ly aval I abl e or wi de ly owned . 
Drop me a line and I will write 
back with details. 



Autorun 

LOOKING baekinthelife of the 
Dragon, people have always 
made hard work of autorunning 
a Basic program. Here is my 
short solution. 



1) Load basic program as 

normal. 

2} To save type: 

PCLEAR1 :CLS:?@235. 
lOADlNG!^ 

CSAVEM "Name^', 166. 256 * 
PEEK (27) + 255.0: 
POKE 25, 12: POKE 27, PEEK 
(126): POKE 29, PEEK (27): 
POKE31,PEEK(27)iRUJM 

This works by saving the direct 

command along with the Basic, 

30 when reloaded it carries on 

with the command from where 

it left off causing the locations to 

be reset and a R U W co m man d . 

Paul Burgin 

18 Moorfi&id Road 

Fulwood 

Sheffield 

SW4GS 



iVIaita 
message 

THROUGH the mediumof your 
m ag az i n e Dragon own ers h a ve 
remained united, and help each 
other. It's with this in mind that 
Tm writing this letter Others 
helped me. so I should help 
them. 

In the book inside the Dragon 
on page 207, 1 found a very 
i m po rta nt poke. H ow to pri nt on 



the printer exactly what in the 
screen, regarding printer width, 
but it has a small mistake. 

In short, the following Basic 
Direct (without line number) 
statements set up the printer 
width to be the same as the 
Dragon's display width, of 32 
characters per line. 

Poke &H 143.0 
Poke &H9B,32 
LLIST 

That has a mistake in it in the 
book, with a $ instead of th e cor- 
rects. 

I wo u Id I rke to take t h is oppor- 
tu n ity to t h a n k Pa m D 'Arcy w ho 
in the Dragon User of Sep. 86 
pointed out another small 
mistake on page 215 of (nside 
the Dragon ( i e, t he cassette gap 
byte being $01 for "continuous 
stream' whereas it is actually 
$00). 

In my opinion inside the 
Dragon is the best book for 
serious programmers, but to 
clear out the bugs and get an 
OK message, one still needs to 
take a good look at the Dragon 
User. My compliments to the 
Editor and all the staff 

Joe Brincat 

73 Annur}ciation Street 

Hamrun 

Malta 

JOE is another of those 
Drag on ers who is a really 
useful human being, and 
writes us nice letters, too. 



Main 



I have readyourmagazinesince 
it first came out. and I am 
amazed at the amount of 
detrimental rubbish stated 
about both the Dragon and 
Tandy Computers. 

I have bee n u s i ng both makes 
for some yearsand apart fromi a 
very small amount of com- 
ponent failures (1 modulator 1 
joystick input chip), I have had 
no other problems. 

The main trouble seems to be 
t hat you r readers only I i ke to pi ay 
games. The Dragon and Tandy s 
are am on gst th e most powe rf u I 
of the 8 bit computers I have 
ever seen. I have been running 
random access sorts (several 
Megs long)andot her business 



and control programs including 
using the Telewriter word pro- 
cessor programs. 

I have fou r discs of 750 K eac h 
on each Dragon, and have not 
even had a seek error on a run 
program in six years. I wish I 
could say the same of Tandy 
Dos (it does five or six seeks per 
read or write!). 

The reason for this low error 
rate isthat I run the socalled ob- 
solete DeitaDos wh i c h ru ns I i ke 
a good mainframe unit. It allows 
chaining and other important 
features, and does not have any 
of the bugs that I keep reading 
aboutinyourjournal.lalsorun 
both Mx80 and Mx100 Epson 
printers and a Juki daisy wheel 
printer. The Juki has only two 
p robi e ms fit i s slow an d it throws 
away any characters over one 
I i ne f e ngth , you can not I i ne wrap 
as with the Epsons). I feei it is 
time someone spoke up for 
these very high powered but 
small computefs- By the way 
what has happened to Eurohard 
the company that bought out 
the Dragon? Are they still in 
business? If so can Dragons still 
be obtained from them (even if 
the ROMS have to be changed 
to English ones)? 

I worked for many years on 
mainframe computers and I can 
run the same sort of jobs in the 
same sort of time on a Dragon! 
I have not seen it done on any 
other smalt computer. 

A.C.Earn^haw 

23 Deltfield Crescent 

Cow!^ 

Oxbridge 

Middlesex 

UB8 2ET 

WELL, er, thanks for the tips, 
A .C. Actua I ly, most of the f ol ks 
I know who work on main- 
frames spend their Tunch 
breaks playing Colossal 
Adventure'. 

As far as we know, Euro hard 
are still in business, but no- 
one over here seems to be 
able to buy anything fr<>m 
them, so we aren t entirely 
clear what 1n business' con- 
sists of. 



Footnote 

■ Footnotes .,- Don't forget to write 
to us if you would like to write 
about your disc drives for 
Dragon User ... at last Ken 
Smith got his Basic 42 letter 
pri nted — even if i l d id catc hup 
with the next one. 
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News desk 



If you have any new products for the Dra§on — software or hardware — 
ring the News Desk on 01-437 4343 



Dragon Show 
in September 



PULSAR Soft ware are argan is- 
ing a Dragon show in Rochdale, 
Lancashire in Seple ruber. 

The show, titled the North of 
England Dragon Show and 
Convention, will take place on 
Sat u rd ay 1 2t h Septem ber al t he 
Bishop Han slow Upper School, 
Rochdale. 

"We have been in touch wilh 
all the softw.ar& dealers'' says 
Pulsar, '" and they all want to 
come, apart from MicrodeaS 
who weren't loo sure, lis too 
early lo finalise anything yet. but . 
we have apaneiof 'experts' from 
the local user group, and people 
to do demonstrations. We want 
to make this a bit more wide 



ranging than a normal show." 
'There will be a computer 
cliniC; where anyone can come 
and ask about any computing 
problems they are having, and 
well be having a forum where 
people can ask queslionsf' 

' We Ve organised a snacK bar 
and we are applying for a bar 
licence." The show wil! beopen 
from 10am to 4ptn, and the gate 
charge will be El .50 for adults 
and E100 for children. 

Subf&ct to ?he normal timim- 
tions imposed tyy doing three 
jobs at once, the ^itor of Dragon 
User is looking furwBfd to Ending 
out wher^ Rochdato is in fme for 
Septen}ber 



New IVojan light 
pen software 



MACGOWAN Consultants have 
rewritten the previously dis- 
appointing software which 
accompanied the Trojan Light 
Pen. The new version is 
available on tape for E7.00 or 
disc for E8.00. The Light Pen 
itself is also available for new 
users. 

Among the improvements in 
th e new software a re f u 1 1 so reen 
availability, all machine-code 
program , and PM0DE3 and 4 
scree n d u mpi ng for 1 1 4 diff e re nt 
printers 

"All our products are printer 
orientated" says Bill Mac- 
Gowan. "I am the country's 
leading expert on printers now, 
and as far as I am concerned. 



anybody can ring us up for 
advice on printers at any time 
with no obligation. Td rather they 
did, because P can then tell them 
what's wrong with the printer 
they want to buy." 

MiacGowan, who is also 
writing screen dumps for Com- 
modore, BBC and Atari micros, 
St res ses t h at t hei r p rod u cts a re 
unconditionally guaranteed 
and "are up to the standard 
which our customers have 
come to expect." Mac Go wan 
consultants are at 6 Arnhem 
Drive. Caythorpe, Nr. Gran- 
tham, Lines NC32 3DQ (tel: 
0400 72085), but their products 
can also be obtained from 
Harris Micros. 



Printer 
progs 

DRAGONFIRE Services have 
three new utility launches, all 
under ES.OO. Printer Prompt It 
(version 2£) is a new version of 
that program giving a 64 
character- per-line screen 
display, WYSIWYG, double 
width letters and an 'address 
blocker' routine. 



Ve rsi on s a re a va i labte fo r the 
Brother HH-5 TTP. Seikosha 
GP100A. and Epson FX 
compatible printers. Custom 
versions can be supplied — 
SAE for details. Price: £4.00. 

The Se ikosh a Sere e n 
Dumper <ioes j ust t hat . d u mpin g 
hi-res modes 0, 2 and 4 in mini 
or large (roughly A4) size to the 
SeikoshaGPiOOAphnter. Phce: 
£2.00 

FontBSia Con^put^-Toxt is a 
program for use with 
IVIacGowan Consultants' Pmfejr 



Con froi word processor It gives 
a new text font in a squared, 
semi-graphic style, useful for 
display or for short texts like in- 
vitations or messages. Price: 
£2.00. 

These programs can be 
obtained from Dragonffre 
Services, 13 Parry Jones Close. 
Blaina.Gwent, NP3 3NH. 



High 
adventure 

COW ENS of t war e called to say 
\ha\ Adventure Writer, reviewed 
in last month's DU, is now 
available only as an improved 
version at the higher price of 
£1 4.95. an d is bei ng d i st ri bu te d 
by Peaksoft, 



Modem 
pacicage 

A complete modem package for 
the Dragon 64 is being 
m arketed by Hayto n El ectron ics 
for £45, including post and 
packing- 

The package includes a 
Prism Modem 2000, a connec- 
ting lead . software to enable the 
computer to access viewdata 
type boards (P rested for exam- 
ple) an d scrol I i ng ASC 1 1 boards 
which run on 100/75 baud , a list 
of over 200 bulletin boards 



countrywide, and full instruc- 
tions. 

The software comes on tape 
or disc for DragonDOS only. 
Hayton Electronics is at 36 
Laurel Drive, Willaston. South 
Wirral. L64 1TW. 



South 
coast 
show 

PHILIP Beed, Dragon person 

and NDLJG regutar, is putting 
around the word that he and 
Sonne south coast friends are 
organising a non-commercial 
'show and get-together' in the 
I ate autumn or early w i nte r. The 
I ike ly ven u e wil I be i n Gosport or 
Ports mouth , a nd ch ose n to s u i t 
numbers. 

Philip says that his intention 
is primarHy to get people 
together to discuss and 
demonstrate aspects of com- 
puting, but that if sufficient 
numbers are interested they 
may be able to organise dis- 
counts on some computer pro- 
ducts. The cost of mounting the 
meeting should, he reckons, be 
between El and £3 per head. 

All those interested in taking 
part or going along should con- 
tact Philip at 27 Find on Road, 
Elson. Gospoil. Hants P012 
4EP with a stamped self ad- 
dressed envelope for the latest 
update. 



67 Dragons wedged 
In a letterbox 



TALKING of Lancashire, com- 
pu ters — ot her co m p ute rs, t hat 
is — are not your Editor's 
favourite subject just at the 
moment. Nor are they the 
favourite subject of reader P 
Clayton of Chorley, Lanes. 

The rest of us blame the com- 
puter when Dragon User 
doesn't arrive on time. Mr. 
Clayton is blaming the com- 
p Lj te r becau se Dragon User d fd 
turn upon time — allfiZofthem. 

I n fact, at the tim e of writ ing. 
M r. C I ayto n has received 63 an d 



is awaiting the final four. 

"I couldn't believe my eyes 
when the postman brought the 
sack round." he said. 

Comments office supremo 
Anne Marre Allen: "The bug 
must have been waiting since 
hissubscription was entered a 
year ago. Fortunately, he hasn't 
received 67 copies every 
month" 

Soif yourDragor? User was a 
little late this month, check the 
post ma rk — it m ig ht h a ve bee n 
toLancashiro 
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If you have any new products for the Dragon — software or hardware 
ring the News Desk on 01-437 4343 



News desk 



New company sells fifth generation 



METASOFT is a new software 

house launched by Chris Jolly, 
who is al ready well known for his 
work on Dragon software. 
Meta^oft's first production is 

Prolog , wh i c h nj ns u n d er S-9 
on a Dragon 64= 
It is ^an extreinety powerful 



Reprocess 

DR Anthony Daniels writes to 
say thet there is a small bug in 
last month's Graphics Soreen 
Wbfd Processor. 
The correct line 570 is: 



570 IF PEEK(341)=247 AND 
LS<)BTHENAB=B:B-LS: 
S = LS'Sl2:GOSUe3390: 
IFAB)OTHENMX = A: 
MY=LS*512-GOSUB3920: 
X-Y:POKEMY+XA.143:: 
RE^0:GOSUB260: B=AB: 
Y=480:M = 143:XA = X:AB-0: 
PRIMT@X.CHR$[M3);: 
PRINT@0.CHR$(143): 
GOTO500 ELSE 500 



5th generation language for 
applicat ions dem anding bu i It-j n 
intelligence' 

Prolog programs consist of 
fects, rules and relationships, 
and execution consists of aeon- 
trolled deduction through the 
facts and rules to arrive at a 
conclusion- 
Says programmer Alain 
Colmerauer ''the prograrnmer 



who comes to Prolog after using 
a classical language will ex- 
perience the same sort of 
revelation as someone who 
moves from arithmetic to the 
first steps of algebra" 

Prolog costs E29-95. in- 
cluding post and packing and 
an 100 page manual, from 
Metesoft at 4 Pinehurst Walk, 
Orpington, Kent BR esDD, 



Data protection survey 
reveals public approval 



A survey commissioned by 
the Data Protection Registrar 
shows that severe out ot ten 
people Surveyed war^ted to be 
able to gain access to informa- 
tion about themselves held on 
computer files. There was also 
support for companies charg- 
ing a small fee— up to £5— for 
supplying data on request. 

Most interestingly, a majority 
of those asked wanted to see 



legislation to control the type of 
data wfiich can be kept, to 
establish the right to have per- 
sonal data added to or removed 
from a file where relevant, and 
to extend these protections to 
paper records as well as mag- 
netic records. The most impor- 
tant right was felt to be that of 
inspecting records, and having 
them corrected where neces- 
sary 



Personal privacy as a matter 
of concern was ranked fourfh 
after faw and order, unemploy- 
ment and education. People 
were most concerned a bout the 
misuse of financial information 
and medical records. 

Surphsingly perhaps con- 
sidering the publicity which is 
given to these issues from 
time to time, there was a high 
level of trust in the police, 
health service, and banks, while 
maif order companies and 
credit reference agencies 
were regarded with more 
suspicion. 

While we must assume that 
t h e D PR 's office want to show a 
I evel of pu bl ic su pport for th e Act 
after the consternation that it 
has caused among computer 
data users, there is no doubt that 
peopte are concerned that infor- 
mation about them might be 
stored and used without any 
means of cross checking its 
accuracy. 

If the Data Protectfon Act 
can prevent this to any 
degree, it will be doing a good 
job. 



New software for review should be sent to Df9gon User 
12-13 Little Newport Street, London WC2H 7PP. 



Dragonsoft 



Great modem, shame about the software 



Package: Dragon 64 Prism 
Modem 3000 conims package. 
Supplier:Hayton Electronics, 

36 Laurel Drive, Wi Hasten, S. 

Wirral LS4 1TW. 

Price: £45 including post and 

package. Disc or tape version 

available. 

WHEN a complete communi- 
cations package, Jeads and all, 
is on offer at this price, the first 
thing you ask yourself is 
"Where's the catch?". Well, I 
have to say that after two 
months, I have not yet found 
one. 

The modem is a very neat 
Prism 2000, which operates in 
1200/75 (V23) mode or, for one 
way communication, 1200baud 
half duplex. 

All the Input/Output sockets 
are at the rear leaving the front 
dear for the three LEDs and the 
'mode" and 'data' buttons. The 
three indicators are for Mains 
On, Line (to indicate that 
it is online), and Signal, which 



shows when a carrier wave is 
established and information 
can be ej<c hanged. 

Using the system could not 
be easier. Once the software 
has loaded, it is simply a matter 
of dialling the relevant number, 
using an ordinary phone 
plugged into the back of the 
modem. As soon as the high pit- 
ched carrier tone is received, 
press the data button and 
replace (he telephone receiver. 
Youshould then be online, and 
receiving data from the host 
computer. The telephone can 
be left plugged in and will still 
function normally when the 
computer is not using the line. 
The hardware works very well ; 
itcopfes admirably with my noisy 
phone line without corrupting 
the incoming data. In fact the 
only time this has occurred was 
when so meon e t r led to u &e th e 
extension. 

Th e software co ns i sis of f o u r 
programs on a cassette and is 
the weak point of the whole 



package. The instructions can 
best be described as vague and 
the programs themselves have 
an amateurfeel to them. 

One example of this is in the 
VIEWDATA program. If you are 
not going to provide a save to 
tape routine, and i agree rt is 
impractical, then there should 
be a DOS detection routine to 
sto p t h e sy ste m c rash i ng whe n 
a tape user presses the wrong 
key. Likewise, in the bulleLfn 
board program, what excuse 
can there be for allowing the 
buffer to overflow and corrupt 
the program? A 'buffer full^ 
routine which referred the user 
back to the main menu could 
have saved a lot of aggro. 

Even th e M EN U prog ram has 
a problem; it lacks a CLEAR 
command . Any attempt to read 
back the information stored on 
disc without first running the 
ASC 1 1 ro utine resu Its in a sy ste m 
crash. There is also no provision 
for reviewing saved VIEWDATA 
screens. These may be fairly 



insignificant faults to an ex- 
perienced programmer, but to 
anyone relying solely on the 
software supplied, it could be 
enough to make them give up 
altogether 

Ontheplusside^TimHayton 
is always ready to enter into 
correspondence to sort out 
your problems and. so far as 
backup is concerned, you will 
not find better. He moved 
heaven and earth to find me a 
POKE to cure the problems I 
experienced with my SUPER- 
DOS, and helped me out with 
finding locai boards. 

Taken overall, the package 
represents outstanding value 
for money, the price really is 
unbelievable. If only the soft- 
wa re h ad been a I i tt I e more p ro- 
fessional. it would have been 
truly superb. 

K&n G Smith 
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The Answer 



ANSWER: The besi result that ( could find 
using familrar ^vords Is the four word 
sequence GOD. OWL, SAR and WET 
Other possibles would include ADD. BEE, 
ILL, and LOO (its a card game!), or AHA. {a 
sunken fence), BIB. NUN, and TAT (a type 
of coarse canvas) - 

The program is built on a data-base 
containing 553 three-letter words. These 
were typed in from a suitable dictionary — 
in this case Casseir? Crossword Hni&h&r. 
Of the 700 or so three-lotter words listed. 
I did not include the less com-mon words. 
These words are, placed in the DATA lines 



(250 to 640). 

The program takes each word in turn 
and then produces a series of twenty-six 
possible words by advancing each of the 
letters one place at a time. Each of these 
three-letter combinations is then checked 
against the Ijst of words held, and any that 
match are held in the array fl$. If the 
number held in this array during a single 
run exceeds 2, then the contents of the 
array are printed out (lines 200 and 210). 

In order to speed up the ru nning time of 
the program a number of time-savers are 
incorporated. Lines 130 to 150 check each 



This is Gordon Lee's own 

solution to the May competition 

seepage 31 for results 



s&K Of leit^rs to see if at least one vowel 

(A;E,I,0,U, or Y) is present. Time is saved 
by only checking a sfmali section of the ar- 
ray relevent to the initial letter of the word. 
TIlis initial letter is denoted by variable A 
(line 70), and tiiis value is checked against 
the array S() whicli holds the relative posi- 
tions of wofds beginning with the letter L 
(ASCII code 76) will be found in the array 
between W$(278) and WS{304). This 
routine isat lines 170to 190. Finally, line 180 
also removes from the array each word as 
it is found to prevent re-duplication of 
sequences. 



10W=553 

20 DIM W$(W),RS{10},S(27) 

30FORN=1 TO W: READ W$(N): NEXT 

40 FOR N =1 TO 27: RE AD S(N):N EXT 

50FORN=1TOW 

60 R=1:ZS=WS(W):RS(R)=Z$:FZ$=""THEN 220 

70 A= ASC(M I D$(Z|,1 .1)):B = ASC(M1D$(Z$,2,1)):C = ASC(M1 D$ 

(ZS,3,1)) 

80 A = A+ 1: IF A=91 TH EN A =65 

90 B=B+1:IF B=91 THEN B=65 

100C=C+1;fFC=91THENC=65 

110 2S=CHR$(A) + CH R$(B)+CHR$(C) 

120 IFZ$=R$(1) THEN 200 

130 FL=0:FOR F^l TD3:L$+MID$(Z$,F,1} 



140 IF L$= "A"OR L$= "E"OR L$+ "l"OR L$= "O" OR L$= "V"OR 

L$="Y"THENFL=1 

150 NEXT F 

160IFFL=0THEN70 

170 MIN = S(A-64):MAX=S(A-63) 

180 FOR F= MIN TO MAX: I F W$(F)=Z$ THEN 

R = R + 1:R$(R)=Z$:W$(F)="":F=fyiAX 

190NEXTF:GOrO70 

200 IF R{3 THEN 220 

210 FOR F=1 TO R:PRINTR$(F);" ";:NEXTPRINT 

220 NEXT N 

230 PRINT" TASK COMPLETE" 

240 END 



250 DATA ACE,ACT,ADD,ADO,AFT,AGE,AGO,AHA,AID,AIL,AIM,AIR,A(TALB 
260 DATA ALE,ALL,ALRAND,ANTANY,APE,APT,ARC,ARE,ARK,ARM,AFT,ASH 
27D DATA ASK, ASP, ASS, ATE. AUK, AVE, AWE, AWL. AWN .AXE, AYE, AYR. BAD. BAG 
280 DATA BAN,3ARBAR,BATBAYBED,BEE,B£G.BEL,eEN,BETBlB.BlO.Bie 
290 DATA BIN,BITBOA,BOB,BOG,BOO,BOXBOW,BOX,BOY,BRA,BUD,BUG,BUM 
300 DATA BUN,BUS,BUTBUYBYE,CAB,CAD,CAM.GAN,CAP,CAR.CAT,CAW.CHI 
310 DATA C0B,COD,CQG.C0N,COO,CORC0R,C0SOar;C0W,C0X,COV,CRYCUB 
320 DATA CUD.CUE,CURCUR.CUTDAB.DAD,DAM,DAN, DAW, DAYDEB.DEN, DEW 
330 DATA DlD,DlE,DlG,DlM,DIN,DlRD0E,DOG,D0H,DON,DOr,DRYDUB,DUD 
340 DATA DUE,DUG.DUN,DUO,DYE,EAR,EATEBB,EEL,EGG,EGO,EKE,ELF,ELK 
350 DATA ELUELM, EMU. END,EON,ERA,ERE.ERG.ERfl,EVE,EWE.EYE,FAD,FAG 
360 DATA FAN,FAfl,FATFAYFED,FEE.FEN.FEW,FEYFEZ,FlB.RE,FIG,GlN 
37D DATA FlR,F1TFlX,FLU,FLY,F0R,F0E,F0G,F0RF0R,F0X,FRY,FUG,FUN 
390 DATA FUR,GAB,GAD,GAG,GAL,GARGAS,GAY,GEE,GEL,GEM,GEN,GET,GI6 
390 DATA G )G ,G I N ,G N U,GOB,QOD,GOG .600,Gar,G U M ,G U N ,G UTGU YGY M .GYP 
400 DATA HAD,HAG,HAH,HAM,HAP,HAS,HATHAW,HAYH£N,H£R,HEW.HEX.HEY 
410 DATA HID,HIM,HIRHIS,HITHOB,HOD,HOE,HOG,HORHCT,HOW,HUB,HUE 
420 DATA HUG,HUM,HUTICE,)CY,IDE,ILK,ILL,IMP,INK,INN,ION,IRE,IRK 
430 DATA IVYJABJAG JAM,JAP,JAR,JAW,JIAYJET,JEW,JIB,JIG.JOB.JOG 
440 DATA JOT,JOV,JUGJUTKEG,KEN,KEYKID,KIN,KIRKITLAB,LAD,LAG 
450 DATA LAH,LAM,LARLAW.LAX,ljflY,LEA,LED,LEE,LEG.LETLIO.LlE,LlP 
460 DATA LIT,LOB,L0G,LO0,LORLCfr,L0W,LUG,LYE,MAD,MAG,MAN,MARMAR 
470 DATA MATMAW,MAX,MAY,MEN,METMEW,MID,MIX,MOB,MOD,MOO,MORMOW 
4B0 DATA MUD,H,^UG, MUM. NAB NAG. NARNAY,NEE,NET,NEW.NIB,NIL,NIRNIT 
490 DATA N]X,NOa,NOD,N0G,N0R,NOr,NOW,NUB,NUN,NUT,bAF,0AK.0AR,0AT 
500 DATA 0BI,0DD,ODE,OFF,OFT,OHMOIL,OLDONE,OFT£)RB,0RC,ORE,OUR 
510 DATA OUT,OVA,OWE,OWL,OWN,PAD,PAL,PAN,PAF;PAR,PAS,PATPAWPAX 
520 DATA PAYPEA,PEG.PEN,PERPER. PET PEW,PIE,PIG,PIN,PIP1PITPLY 
530 DATA P0D,P0RPOT,P0X,PRY,PUB,PUD,PUG,PUN,PURPUS,PUTRAG.RAJ 
540 DATA RAM.RAN,RARRATRAW,RAYRED,REFnERREV,RIB,RlD,RIG.RlM 
550 DATA RlRROB,ROC,ROaROE,ROT,ROW,RUB,RUE,RUG.RUM,RUN,RUTRYE 
■560 DATA SAC,SAD,SAG,SAPSAT,SAW,SAYSEA,SEE,SET,SEW^EX,SHE,SHY 
570 DATA SIN.SIRSIR,SIT.SIX,SKI,SKY,SLYS0B,SOD,S0N.SORSOrS0U 
5B0 DATA SOW,SPA,SPY,STY,SUB,SUE.SUM,SUN,SURTABJAG JANjAFnAR 
590 DATA TATJAWJAXJEATEEJEN JHE,THYTICTJE JIGTINTIf^lT 
600 DATA TODTOE,TDN,TOOTDRTDR,"rUTTDWTDYTR\TUBJUGTUN JUT 
610 DATA TWQURN,USE VAN VAT\/ETyEX,VI A,VIEyiMyiZ,VOW.WAD,WAG 
620 DATA WAN ,WAR,WAaWAX,WAY,WEB,WED,WEE,WEN,WETWE YWHO.WH YWfG 
630 DATA WIN,W|T,W0E,WON,W0O,W0WWRVyAKyAM,YAFYAWyEAyEN,YES 
640 DATA YEiyEWYON ,YDU,ZEN.ZIRZOO 
650 DATA 1,41,76,104,132,153,184.211,242,254,271,278,304326347 
660 DATA 370,405.405,435,472,506508,517,540540551,553 
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The April Answer 



Remember how we couldn't fit last month's Answer In? 
Well, here it is. Along with some of their poetry . . . 
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Solution 

The final totals can be obiained by 
repeatedly summing up the scores as 
described, checking the running total at 
each stage to see if it is a perfect cube. 
H owe ver, f or t h e I a rge r scores this cou Id be 
a very Jengthy process. A faster result can 



be achieved if it is realised that on the first 
circuit of the board, from each starting 
poi nt Jh ere i s a se ri es of t went y ascen d i ng 
subtotals. For example, from sector 20 the 
serieswouldrun:20,21,39,4a56, . . .and 
so on up to a total of 210 after a full circuit of 
the board . Each subsequent ci rcu it of the 
board would result in running totals of 
these scores plus successive multiples of 
210. 

Therefore it isfasten and mathematically 
a lot safer, to take an ascending series of 
cubes and test each one to determine if it is 
a possible target score inlhe series 

210 n + R 

where n is any i nteger (including z&to) and 
R is one of the subtotals for each starting 
score. 

In the program, the array sector holds 
the 20 scores from the dart board in 
clockwise sequence. These are read from 
the DATA lines. The loop DART takes each 
of the iwenty starting scores in turn and 
computes the twenty subtotals from the 
first circuit of the board . These are held In 
array RESIDUE (lines 110 — 150). 

An ascending series of cubes is then 
tested to determine if it could be a possible 
score. This is done by dividing the cube by 



210 and taking the remainder If this re- 
mainder is one of the residues in the array 
then a possible result has been found- In 
practice, the remainder is found by 
repeatedly subtracting 210 from the 
number under test. 



IQ 


DIM SECTOR UO 3, RESIdUE(2&} 


20 


ftESTDSE 


se 


FOR N=l TO 20: READ Ki SECTOR 




Ctf)=X:NeXT 


100 


FOR DART=1 TO 2D 


110 


T»&:F=DAfiT 


120 


T=TfSECTORCP) 


130 


RESIDUB(F)=T 


110 


P*r4^1lIF r^2l THEM F = l 


150 


IF T^21D THEN JOO ELSE 120 


200 


H = l:PL=iO 


210 


c=r*w*N 


220 


R = C 


23D 


IF R<=210 THEN 250 


2iO 


R=R-2XD;G0TO ^^\y 


zso 


FOR F=l TO ?0i 


2^0 


IF HEEIDU£^F)=R THBN PRIMT 




SECTOR { DART ) ,i:,Hi FL = 1 


Z70 


MEiCT F 


2m 


IP FL = 1 tflEN 50 


290 


H-lffl:GOTti 2Xn 


, 500 


MEXT DART 


LOOO 


DATA 20, L, 18, 1,13^ t^ 10, 15 J 2^ 17 


1010 


DATA 3,13,7,16,0,11,] ^,9,12,5 



The winners (and non- winners) of the April Competition came up with some rilly 
amazing poems. Barely daunted by the fact that they had to rhyme with Wangle; out 
came the Thesauri (a distant relation of the Dragon] and the pentameters. 

Ode to despair 

MY wires are in a tangle 
My dongte wid not dangle 
And life's one constant wrangle 



The stacks of ribbon cables too 
They'd make a lovely bangle 
With heJp from Sam, Td love to ram 
The buffers as they dangle. 



Ashjs new kilt fell down 

"I gue&& it will just have to dangle/' 

Terry Pottjgr^ who swears he meant the sporran. 



Whi]e Tm looking for the angle 
To this competition jangle, 

Alan Thomas 



Keep it short 

A long man am I 
And stuck in a tangle. 
Better perhaps 
Than stuck in a mangle! 

Richard Loog 



The bus has lost control it seems 
It makes an awful jangle. 
But pointers from an 8K ROM 
WitJ sort out any wrangle. 

The chips are dry they ought to be — 
i 've put ^hem E-hrough a mangle 
Which also wrecks my faith in HEX 
When flattened like rectangfes. 

My Dragon's roar is muted now 
rii use my last try-angle 
For me the grog, for it the prog. 
That's it! My greatest wangle. 

Fred Witters 



Epic 

MY poor old Dragon's all confused 
It's really in a tangle 
It's full of bits, the keyboard fits 
At such a funny angle. 



Criss Cross Crash 

There was a young Scot from Kirkangle 
Whose braces got caught in a tangle. 
He said with a frown 



Has bin 

A Dragon I thought with a grin 

Will help me these puzzles to win. 

But their iogical tangle 

Just makes my brain jangle. 

Well, just one more try and then — bin. 

M. Armtt^tead 



Dreadlock 

Let us strangle with a bangle 

Or entangle with a mangle 

Those who coerse from us such verse 

Deserve this curse or something werse. 

PD.Mad<Jocks, who ran his poem sfraight on 
from his solution, and nearly lost points for 
writmg such a long progr^am before we twigged 
th^t W generated the poem as well! 

Gentlemen, the Vo-gons will be at your 
doors in a week. 
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Puzzling over FORTH 

1 B. Sfinger investigates the powers of the FORTH fanguage 
by untangiing some past Gordon Lee puzzles 



WHEN I heard that Mr Cadge was writing a^^ article on the Forth 
fanguage. I thought that ft might Interest some readers to read 
about my experience with the language. I add ihat I only have a 
limited experience and thys my viewpoint is not far removed from 
Ehat of a reader who might be wondering whether to take up the 
language. 

I bought a cassette version and as such it does not have the 
facilities of thefulf Forth system but it has given me a great deaJ of 
fun. Accounts of Forth usually pay great attention to the use of the 
STACK, often to (he extent of falling to mention thai there are 
facilities to store values in variables and constants as In Basic. It is. 
in fact, quite easy to translate a Basic program directly into Forth 
and this is how I started. 

I had to remember that Forth uses integer arithmetic: at first 
this was a frightening concept, but it has not turned out to be 
a real problem. In fact, it has often been beneficial as I will 
illustrate in the examples below but before doing so I will return 
to a brief comment on the use of the STACK. 

in my (limited) experience, most of the fLrn in using Forth 
comes from careful planning to use Lhe STACK to the iFmit 
of one's nerve at the time, making judicious use of variables to 
simplrfy-stack manipulation. 

Systematic papen^^ork is cruciar. I favour working in columns 
on A3 paper. In the left hand column I wrfte the stack contents 
with the most accessible item to the right (that is to say rtearest 
to the centre of the page), fncldentally. it is conventional to 
descrrbe the most accessible item as being on 'top' and J shall 
do so. In the centre column . In the ne)(t line. I write the operating 
instructions. In the left hand column of the third fine, I write the 
stack contents after the instructions have been carried out. The 
effect is that each group of instructions has the 'before and 
'after' stack contents shown above and below it. If there are 
RETURN STACK instructions (see below), they are written in 
the right hand coJumn with the 1op' item nearest to the centre of 
the page: most often the Return Stack is used as a temporary 
store for Items from the normal stack so this orfentatlon is logical 
in use. It is as if the items flip across the centre of the page. 
Alternatfvery the third column is used for remarks. The examples 
that I have chosen are from Mr Lee's puzzle page. 

June puzzle 

This was to find a four-figure number which repeated itself after 

four cycles: in each cycle, the number has to be squared and the 
central four digits have to be isolated for the next cycfe. The key 
routine is that which isolates the central digits. In Basic it can be 
done with ^stnng' functions or by division and taking the Integer 
parts of the quotient or remainder as appropriate. Forth arithmetic 
IS simpler because it is, by definition, in integer form. Note the 
square has to be held as a 'double number' (or a 32-bit number) 
because it is too big for a normal 16-bit Forth number. For this 
reason I used the operator U* which multiplies two single length 
numbers to give a double length one. The procedure for 
manrpuiating the square is as follows: 




Note 

The artiQhbyBfi^n Cadge. Dragon FORTH. app&Br&dio DU 
February 198Z Brian Cadge was tfsing NDUG FORTH, evailabfe 
from the Nstioryal Dragon t/ser Group, 6 Navarino floarf. 
worthing, Sussex. J&! Worthing 207585. ia Sh'nger is u^ing 
Teteforth on cassette from MicrodeaL on a Dragon 32 without 
the disc controlter in place. A page of programs used in the three 
exampies rs printed at the end of th& artiote. 



CYCLE: The purpose is as described. It needs an initial single 
length number on the stack and finishes with another sinqle 
length number in its place. 



STACK 

seed 

seed 



square 

remainder 
& quotient 

quotient 

remainder 
S. quotient 

remainder 



OPERATION 


REMARKS 


: CYCLE 


Initial value 
beginning 


DUPU* 


no change 
dupflcate 


100M/MOD 


& square 
double length 
divides by 100 


RGT DROP 

10000 umoD 


single length 

doubfe length 
drop remainder 
doubJe number 
div by 1OO0O 



2DROP 



dfop quotient 
new seed 
end of routine 



As will be shown below CYCLE is part of a larger routine fn thai 
sense CYCLE is a sub-routine but it is also a complete program 
The authors of Fortfi recognised that there was a problem of 

!1?JT)^"*^'^*'^''^' ^^^^ "^^f * *^^'^ options open by coining the name 
WORD to refer to such mini-prograrrs. 

Before rroving on to talit about the larger routine, it is prudent to 
check that CYCLE does <Jo what it is supposed to do. There are two 
things to check. The first is whether it does, in fact, isolate the cen- 
tral four digits of a square. The second may be unexpected to a 
Baaic programmer but it is vital to Forth: does the routirke leave 
stray numbers on the stack, or does it steal numbers off the stack'^ 
If either happens, it is a disaster. 

The way to check CYCLE is to type a number, a space, the word 

CM^tl.^ ^ ^^^*^^' ^ ^^' ^""^'^^ means print a number), and then 
ENTER. The computer should display the answer and its ac- 
curacy can be checked for a whole range of numbers It is 
necessary to check two and three digit numbers because such 
can arise(because of leading zeros) in the main routine. The stack 
effect can be checked by typing a dummy number before the 
seed, repeating the test, and then typing another dot; ail being 
well the computer should display the dummy number. 

Assuming thai all is well with CYCLE, the main word JUNE- 
PUZZLE can be developed as follows: 

JUNE-PUZZLE: Print numbers which are repeated after 4 
CYCLES It does not need a number on the stack and does not 
leave one behind. 





/^ 



/7/^/in\ 



^^\ 
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STACK 




OPERATION 


REMARKS 


empty 






I 






; JUNE-PUZZLE 


Start 


empty 












1OOO0 1000 00 


(start of loop 
(like FOR 1 = 
(1000 to 9999 


empty 




III 


(3 copies of 


counter 


test seed 




(loopcounmr 






CYCLE CYCLE 


see above 






CYCLE CYCLE 




counter test result 










= 


(tests if 3 top 


counier 


flag 


IF.'YESXR 


(numbers equal 


empty 






(prim answer 






ELSE DROP 


(else drop 


empty 






(countef f 






THEN 


(end of it 






LOOP 


(like NEXT-STEP 


empty 




■ 


end of word 



The "word" takes about five to twelve minutes. It prints thirteen 
solutions, but twelve can be eliminated by visual inspection using 
some additional informatFon given in the original article. The 
routine could be Improved by using part of the AUGUST-PUZZLE 
routine instead of the DO LOOP As a final comment, it is easy to 
see a simitarity with Basic but the Forih CYCLE is much neater 
than a Basic sub-roytine would be. There is very little stack 
manipulation because very little is needed. There is more in the 
next example. 

July puzzle 

This involves division to 4000 odd decimal places. Each suc- 
cessive digit fn the quotient Js used as a direction indicator for a 
'step'. At f i rst s i g h t . t he i nte g e r a ri th metic of Forth wou Id a p p ea r to 
be at a disadvantage compared with the floating point a nth metic 
of Basic bot the reverse is true. With Basic, one has to take great 
care to avoid rounding-off errors by using a sequence such as : 

DIGIT = INTEGER of DIVISION 
REMAINDER - DIVIDEND- DIGir DIVISOR 
NEW-DMDEND = INTEGER oflO^REMAINDER 

In Forth, the sequence 

OLD-REMAINDER 10 17389 7M0D 

gives the new remainder and the digit directly onto the stack. The 
digit is on 'top' and available for determining the movement. The 
procedure is long division. 

A way to describe the movement is tothinkof agraph. A horizon- 
tal (East- West) movement is a change in the X- coord in ate, a ver- 
tical (north-south) movement is a change in the Y-coordinate, and 
a diagonal movement is a change in both. 

I imagined that the initial coordinates were 0,0 and tested to see 
if either had reached 50 after each move. Note that the co- 
ordinates were not variables as in Basic, they were simply 
numbers on the stack distinguished only on my piece of paper by 
their relative posftion on the stack. 

In designing the word, the most important decision was the 
order of the various numbers on the stack,. The procedure involv- 
ed moving top numbersf rom the normal stack to the Return Stack 
to gain access to less accessible numbers as in the game Towers 
of Hanoi: this is said to be much quicker than putting numbers into 
storage as variables. 

The symbols for transfer to and from the Return Stack are >R 
and R> (imagine arrows). There is also an instruction to make a 
copy of the top numbers from the Return Stack to the top of the 
stack ; it is R in my version of Forth but I believe that R@ is more 
usual. 



The consequence of this is that the part of the word which has 
the inter-stacktransfers is difficult to break-up into small pieces for 
testing purposes. So another technique has to be used; this 
involves use of the "Screen s'^ These are a feature of Forth 
whereby it is possible to type a word onto a screen where it held as 
typed in text form . The contents can be 'loaded' (or compiled), and 
tested. Afterwards the screen's contents can be recalled and 
edited as necessary. This is a most useful fealufe. in the present 
instance, one could ompt the loop structure and the long division 
initially. The rest could be typed in the centre of the screen, and 
checked, then the remainder could be added and the whole 
loaded and checked. 

The word is in six parts. The first part merely puts a seed 
remainder and 3 zeros onEo the stack. From the top, the zeros are 
the X-coordinate, the Y^coordinate and an optional counter. The 
second, third, and fourth parts of the word are in a loop and are 
repeated u ntil one of the coordinates reaches an absolute value of 
50. In the second part Jhe coordinates are shifted onto the Return 
Stack. The counter is incremented and shifted across also. These 
actions expose the old remainder as the top element of the stack. 
The long division is the third part of the word, it leaves a new 
remainder and a quotient on the stack. The fatter is on top and 
handy for determining the direction of the step. 

The next major part of the word is a whole series of IF ELSE 
TH EN tests. It is necessary to make a duplicate copy of the quo- 
tient for each test: when a match is found, the original quotient is 
dropped as no longer required. Depending on the value of the 
quotient, the counter and the coordinates are brought back onto 
t he stack and c h a nged as req u i red . 

It is usual to show a series of IF ELSE THEN clauses in a in- 
dented form so that one can check which ELSE matches which 
THEN. 

H owe ve r i n t h i s case I dec i d ed to u se a dif f e ren t p resentat io n to 
make it easier to see how the routine works and, more important. 
to make it easier to check the stack effect. Each route must leave 
the Return Stack empty, and the stack with, from the lop, X- 
coordinate. Y-coordinate, counter, new remainder. 

In the fifth part, the two coordinates are duplicated. 'OVER 
OVER', and the copies are tested to see if either has reached the 
critical valua If so the result is printed, if not the calculation is 
repeated. The presentation of the result is not as specified in the 
Dragon User but can be converted into the correct form. 

JULY-PUZZLE: The routine does not require an initial value to 
be put on the stack, and does not leave one behind. 



STACK 



empty 



OPERATION 



: JULY-PUZZLE 
10000000 



seed counter 
Y-coord X-coord 

no change 



BEGIN 



)R )R 1 + )R 



seed = remainder 
remainder quotient 



10 17389 7M00 



DUP1 = IFDROPR>R> 1 + R) 
ELSEDUP2 - IFDROPR>R> 1 -i- R)1-h 
ELSEDUP3 = IFDROPR) R> R) 1 + 
eLSEDUP4 = IFDROPR) R> 1 ^ R)1 + 
ELSE DUP 5 = !F DROP R> R> 1 - R> 
ELSEDUP6- IFDR0PR>R>1 -R)1^ 
ELSE DUP 7 = IF DROP R) R> R> 1- 
ELSEDUPB = IFDROPR) B> 1 + R>1- 
ELSEDROPR) R> R> 
THEN THEN THEN THEN 
THEN THEN THEN THEN 
remainder counter 
V-coord X-coo rd {em pty) 



RETURN STACK 
(& remarks) 

(beginning) 
(values) 



(begin loop) 

COUNTER Y-X- 
COORDS 

(Jong div'n) 
(no change) 
(of RET STACK) 
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STACK 


OPERATION 


RETURN STACK 




OVER OVER 


(see teMi) 


as above + 






copies of 






coords 








ABS50 = 


(test X-coord) 


as above 






except flag 






iostaad of 






copy of Xcoord 








SWAP 


(copy of 

(Y-coord top) 




ABS50 = 


(test Y-€Oord) 


remainder counter 






Y-coOfd X-coord 






flag flag 








OR 


(either true?) 


remainder counter 






Y-coord X-coord flag 






UNTtL 


(end of loop) 
(structure) 


remainder counter 






Y-coord X-coord 




(print out) 


empty 


* 


(end of word) 



Before leaving the description of the JULY-PUZZLE, it is worth 
explaining what '*/MOD' does. It myjtipiies two single length 
numbefs to a double length number which is then divided by a 
third single length number: there would be an overflow error with 
the combination of '"'and 7M0D' a^ this only has a single length 
intermediate product (10 times 1Q000 would be too big for il). 

August puzzle 

Tf>is is a much bigger problem altogether The idea is that the 
words DRAGON and USER represent two numbers. Each dif- 
ferenl letter is a different digit. 

We are told that if the one is divided by the other, it will give a two 
figure integer quotient. The cube of this will produce an English 
word if its digits are substituted by the letters used in the original 
code words. 

Conceptually there are two ways to proceed. Either one can 
synthesise all possible DRAGON and corresponding USER 
words and check whether the product meets the criterion of dif- 
ferent digits. 

Although thefirst iseasier to understand Jt act Lially involves five 
tinnes more combinations and hence takes five times longer. So I 
will describe the other method. 

The key part is how to indicate whether a particular digit is being 
used or not. In Basic, one could use an array to store flags. The 
same is true of Forth, but one has to define the array first. In 
English, an array could be defined as a group of storage 
addresses starting at a known address. This means that any 
location can be described by quoting an index number from the 
starting address, in my version of Forth such a structure for 10 
locations, can be defined by: 

VARIABLE NAME 8 ALLOT 

VARIABLE reserves storage for two bytes and 8 ALLOT reserves 
storage for eight more. The start address rs given by "NAME". So 
8 NAME + orNAMEB + is the ad dress of the ninth storage; more 
correctly it is a number which equals the address but it will be used 
as an address in this article. NAME couJd be almost anything , but 

1 u^eZERO because ZERO 8 + tssuggestiveofthe way in which 
it will be seen to be used . 

The sto rages i n th e a r ray are used to store flags to s how w hether 
thecorresponding digit is being used. I usethenumber45toshow 
vacant, as this is the ASCI I code for "— '. and the ASCII code for the 
letter equivalent to the digit for Occupied'. Thus if U is equivalent 
to 4. then the address ZERO 4 + contains 65. The advantage of 
this system is that Forth has a most useful word EM IT which prints 
the letter equivalent to an ASCII code. Thus 



4 ZERO +G@EMIT 

would print U. C@ is the instruction to fetch (read) a single byte 
from an address. Jumping ahead to the ultimate decoding of the 
cube numbers, this is done by breaking the number into a list of 
digits and using each one to EMIT the corresponding letter, it will 
be noticed that I use ASCI I codes for upper case U S E and R and 
lower case codes for the other letters. 

Th is is becau se th ere are m any decode jobs to b e do n e for each 
value of the USER number and it is easy to write a word PURGE 
to remove the lower case codes from the array without affecting 
the upper case codes. 

Two other general points need to be explained. First it is 
pointless to multiply a USER number by a2 figure number which 
is too small to give a 6 figure quotient ; the word LOW-LIMIT 
calculates a minimum multiplier, 

The second point is that the most searching criterion for possi- 
ble DRAGON numbers is to check whether the second digit is the 
same as the last digit of the USER number. By trial only 10 % of the 
possibilities pass this test so it is efficient to make it the first in the 
testing routine. 

The word TEST begins with the USER number and the 
multiplier on top of the stack. They are copied and multiptied to a 
double length number (using U*) ; for the purposes of reference I 
call it DRAGON. It is first divided by 10000 to break it into a re- 
mainder AGON andaquotienlDR which isthendivided by 10. The 
remainder is checked against the true value of R which is recalled 
from the variable R-TRUE. It is a reverse check. F the values are 
different, the test ends in failure. ELSE leads to further checks. In 
the event that any check after the first gives a satisfactory result, 
the appropriate storage receives the appropriate lower case 
ASCII code. If all checks are satisfactory, control passes to the 
word DECODE. 

DECODE begins with a print-out of the multiplier, USER, 
DRAGON, and the cube. The cube is decoded as explained 
previously: A feature to note is that the order of the digits is 
re versed twice so that the end result is the right way round. Control 
then reverts to TEST 

The combination of TEST and DECODE makes sure that the 
array is PURGEd of lowercase codes when necessary. The com- 
bined routine requires the USER number and the multiplier to be 
on the stack at the outset, and returns to the main routine without 
the multiplier. The overall stack effect is > 

other items. USER, multiplier—) 
other items, USER 

The other items come from the number selection routine. 

The number selection routine is four nested DO LOOPS. The 
outer one selects the U digit and has first choice. It marks the 
array as explained. The other digits are selected one by one. 
In each case there is an IF test of whether the cell in the array 
is occupied (IF it is the number is rejected) ELSE the array 
cell is reserved and control is passed to the next DO-LOOR 
It leaves a copy of the digit on the stack which is used for 
calculation purposes and for releasing the array cell on the 
outgoing side of the loop. For the sake of clarity I show the DO 
LOOPS separately but there is no objection to typing them in 
one structure. 

After the R digit has been selected, the ELSE clause charges 
the van able R-TRUE, and calls the word CALC to calculate the 
value of the USER number. Then it calls the word LOW^LIMITto 
calculate the minimum value of the multiplier. 

The main bulk of the routine is done in a central DO-LOOP. The 
loop counter is placed on the stack and the word TEST is called. 
The workings of TEST and its dependant words PURGE and 
DECODE have already been described. The whole routine is 
summarised in a diagram using a sort of ''pidgin English/Forth". 
Elements of each structure are directly underneath each other to 
sh ow how t h ey fit tog et he r. S uch a n overview is u set u I becau se t h e 
sub- words have to be typed first. Even before the sub- words, one 
defines the three variables as follows; 

VARIABLE ZERO 8 ALLOT 
VARIABLE R-TflUE 
VARIABLE? DIGITS 
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PURGE: There is no stacK effect. The word replaces any value leaves user number on tfie slack, Routine reouires a variable 


— 


in ffie array whioY\ is greater than 96 by 45. 7DIGfTS to store the number to digits in 


the cube (as calculated 




frnm lh& \ii^\\ iq nf tha mnllin.lior'h 






STACK OPERATfON REMARKS 
empty 




"" " ->*.-HH -, .,,= ...V.,.,^,.ei/. 












1 : PURGE start of word 




STACK OPERATION 


REMARKS 




empty 




user, multiplier 


See above 




10 001 




: DECODE 


start 




counter 




no change 






ZERO + DUP calc address 




DUR 


prints mult, 




addr^ addr^ 




no change 






C®96 test contents 




OVER DUR 


prints user 




of address 




user mult, user 






1 addr'flag 




OVER U^ D. 


prints dragon ■ 




IF DROP if lower drop 




user, mult. 






empty 




DUP 22 < IF 


mult, controls 




ELSE 45 SWAP C! efse replace 




4?DIGITS!ELSE 


si^e of 




empty 




. DUP 47 < IF 


cube, noted 




THEN LOOP ; end 




5 7DIGITS ! ELSE 


ln?DjGlTS 








6 ?DIG(TS ! THEN 
user, mult 


THEN 










CALC: Calculates value of the USER number. Assumes stack 


DUP DUP *U' 


calcs. cube 




! contains four digits correspondmg to U S E and R, with the last on 


user, cube 






top. The routine places the USER number on top of these. Makes 


2DUPD. 


prints cubi3 




use of the Return Stack fof temporary holdings of S E R . 


no chiange 




1 






■ ?D1GITS @ DO 
10 M/MOD LOOP 


(divide by 10 
{many times 








STACK OPERATION RETURN STACK 




2DR0P 


(drop quotient 




(& remarks) 




user, cfiglts 






LJser (4 digits) 




?DfGlTS@ 


(no. digits 




: CALC (start) 




DO ZERO + 


{cbAc address 




1 1 no change 




C@ EMIT LOOP 


(print word 




>R>R>R 




CR 


carrier ret. 




u s e r 




user 


.' 




DUP 1000" 




1 


end of word 




u I000*u 3 e r 
R100' + 


















u "u - " s e r 

R) SWAP 
u s "u s - '-' e r 

R 10 ' + 
u s "u s e ' e r 

R>SWAP 


TEST: Breaks a digit number into individual digits and 




checks if ai ready used. If so the rout 


ine ends, etee it calls 




DECODE. Where needed PURGES the array. Passes user & 




multiplier on the stack to DECODE. As noted above DECODE 
returns user only. 




u s e "u s e - r 
R + 


















u s e "u s e r" r 




STACK OPERATION 


REMARKS 




R) SWAP 




user.mutt. 


see above 




1 user-'USER'^ (R/S empty) 




:TEST 


start of word 




; (end of world) 


1 


no change 










OVER OVER U* 


calcs dragon 






as above + dragon 




LOW-LIMIT: Calculates value of minimum multiplier (100.000/ 


1G000 M/MOD 


(divides 




USER). Expects to find USER on top of the stack. Places rosy il on 


DROP 


(16-bit quol 




top of it. 


user,mult,agon,dr 








10/MOD SWAP 


r to top 




I 




■ Wr iT 1 N_/ ■_/ Ij • *-r^ 1 

user,mult,agon,d,r 




■ STACK OPERATJON REMARKS 




R-TRUE@ — 


(read value 




user 




ABSO> 


(& compares 




: LOW-LIMIT start 




user, mult, agon, d,fla9 






no change 




tF DROP DROP 






1000 OVER to avoid 




DROP 


(failure 




double 










user 1000 user length 




ELSE ZEHO + 


(calc addr. 




mutti plication 




DUPC@ 


(read value 




100 SWAP 




50 > 


(occupied? 




user 1000 100 user 




user,mutt, agon,adr„fla3 






V (double (ength) ' 




IF DROP DROP 






(intermediate} 




DROP 


(failure 




user result 


; 


ELSE 100 SWAP C! 


(reserve 




' ; end of word 




user,mult.agon 

10/MOD SWAP 


n to top 






1 wr \if\\J'Ljf •dYVf^y 

user,mult,ago,n 




DECODE: Expects to find 'user number' and 'multiplier' on the 


ZERO + DUP 


(caJcaddr 




stack. Organises print-out of multipiier. user dragon a. cube. 


C@-50> 


(occupied? 




Decodes cube and prints as a word. Removes multiplier but 
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STACK 


OPERATION 


REMARKS 


user,inult,ago,acld 


r.fiag 
IF DROP DROP 
DROP PURGE 


■ 




ELSE 110 SWAP C! 


(reserve 


user, mu ft, ago 








10/MOD SWAP 


o on top 


us&f,mii\i,ag,o 








ZERO + DUP 


(calcaddr 




C@50) 


(occupied? 


user, muJt,ag,addr,f lag 






IF DROP DROP 






DROP PURGE 






ELSE 111 SWAPC! 


(reserve 


user,mult,ag 








10 /MOD SWAP 


g on top 


user,mLlt,a,S 








ZERO + DUP 


(calcaddr 




C@50) 


(occupied? 


user,mLilt,a,addr,fl 


ag 
IF DROP DROP 
DROP PURGE 






ELSE 103 SWAP Cf 


(reserve 


user,rnult,a 








lO/MOD DROP 


(a on top 




ZERO + DUP 


(catc addr 




C@50> 


(occupied? 


user,rnLlt,addr,flag 






!F DROP DROP 






PURGE 






ELSE 97 SWAP C! 


(reserve 




DECODE PURGE 


seetexi 




THEN THEN THEN 






THEN THEN THEN 


word end 


user 







u,s,e. 



THEN LOOP : 



end of word 



R-SELECT: Selects the R-digit, & places on stack. Uses it to 
calculate address and look at contents. \i address occupied, digit 
is rejected. ELSE it is reserved by ASCII code for R. Charges 
variable RTRUE ; calls CALC to calculate the ^USER' number. 
Calls LOW-LIMIT to calculate the m inimurn value of the multiplier 
For every value of the multiplier, places the loop counter on the 
Slack . At t h i s po i nl t h e top ei e me nts o n th e stac k are a co py of t he 
R-dlgit, the user nunnber, and the loop counter. Then TEST is 
called for each value of the nnultlpNer Afterwards when the loop 
has been completed, the USER number is dropped : the array 
address is released using the vatueof the R digit from the top of the 
stack. 



STACK 


OPERATION 


REMARKS 


u.s,e 




rnitial 
values 




: R-SELECT 


(start 




10 DO It 


(loop counters 




ZERO + DUP 


(calc addr. 


u,s,ej, addr,addr 








c@ SO > 


occupied? 


u,s,e,r, addr.fJag 








IF DROP DROP 


reject it 




ELSE 82 SWAPC! 


reserve it 


u.SAr, 








DUP R-TRUE ! 


fill variable 


no change 








CALC 


user number 


u,s,e,r.yser 








LOW'LIMIT 


(limits 




100 SWAP 


(for loop 


u ,s iO, r,useM 00, lowl i m it 






DO 


inner loop 




ITEST 


see TEST 




LOOP DROP 




u^s.e,r. 








ZERO + 


caic. addr^ 


u,s,e,addr 








45 SWAPC! 


free number 



E-S EL ECT: As R -S E LECT pic ks n ext f ree d i g it an d rese rves it by 
storing 69 (ASCII code for E) in the array. Places value of digit on 
the stack; calls R-SELECT. Uses the value orx the stack to release 
th e a r ray add re s s . S-S E L ECT is identical except that it stores 83 In 
the array and calls E-S ELECT. 



STACK 


OPERATION 


REMARKS 


u,s 




already there 




: E SELECT 


start 




10 ODD 

II 


(loop 

counters 




ZERO + DUP C@ 


calc addr 




50) 


occupied? 


u,s,e,addr,fFag 








IF DROP DROP 


reject it 




ELSE 69 SWAPC! 


reserve it 


iJ,s,e 








R-S ELECT 


see above 


u.s,e 


ZERO + 45 






SWAP C! 


release it 


u,a, 








THEN LOOP ; 


end of word 



U -SELECT: Reserves a digit between two and nine by storing 
85 (ASCII code for U) in corresponding address of array. Places 
digit on stack. Calls S-S ELECT Afterwards uses the digit to 
release the address of the array. The overali stack effect is 

neutral. 



STACK 


OPERATION 


REMARKS 


empty 








: U-SELECT 


Start of word 




10 2 DO II 


start loop 


counter =u, 


counter 






ZERO + 


calcaddr. 


u.addr 








B5SWAPC!: 


reserve 


u 


S-SELECT 


see text 


u. 




ZERO + 45 


SWAP C! 






! empty 




(free addr) 




LOOP: 


(end of word) 



AUGUST-PUZZLE: Main word of routine. Empties the array and 

calls U -SELECT All the routines have already been defined and 
call one another as required with the result that the final definition 
is very brief. 



STACK 


dnfPrtON REMARKS 


empty 






: AUGUST-PUZZLE 




ZERO 10 45 FILL CR 




see above 


empty 






U-SELECT I end of word 



The word takes about 50 minutes which compares very 
favourably with the running time of its BASIC counterpart. The 
latter took between three and four hours. 

Concluding observation, t have had a great deal of fun planning 
the programs described above and I hope that I have interested 
one or two other readers to try FORTH. In writing the account I 
have drawn heavily on the Manual that came with my cassette and 
upon a book called The Comphte Forth by Alan VV Infield, pub- 
lished by SigmaTechn ical Press. I should like to thank the authors 
of the two sources. 
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; CYCLE 


DliP U* 


100 n/noL 


) ROT 


DROP 


10000 n/flOD 2DR0F 


,3 


: JUNE- 


PUZZLE ; 


10000 i00E 


) DO 


1 I I 


CYCLE CYCLE CYCLE CYCLE 


= 11^ 


, .■' YES " CR ELSE DROP 


THEN 


LOOP : 






: JULY- 


PUJ^LE 


10000 


BEGIN 


>R >R 


1+ >R 10 17389 ^/nOP 


DUF 1 ^ 


IF DROP 


R> R> 1 + R> 




ELSE 






DUP 2 = 


IF DROP 
ELSE 


r; r.^ : ^ 


H R> 1 t 


DUP 3 = 


IF DROP 
ELSE 


R> R> 


R> 1 ^ 


DUP 4 = 


IF DROP 
ELSE 


R> R> 1 - 


- R> 1 * 


DUP 5 = 


IF PRDP^ 
ELSE 


R> R> 1 - 


- R> 


DUP 6 = 


If DROP 
ELSE 


R> ,R> 1 ' 


- R> 1 - 


DUP ? ^ 


IF DROP 


R> R> 


R> i - 


-- - 


ELSE 






DUP 8 - 


IF DROP 


R> R> 1 ■ 


f R> 1 - 


ELSE 


: DROP 


R> R> 


R> 


THEN THEN THEN 


THEN THEN 


THEN 


THEN THEN OUER f 


DUER f^BS 58 ^ 


SWnP BBS 50 - OR UNTIL 

m t 




■ J * 1 


J 


2 LORD ;S 


UnRIftBLE 2ER0 8 RLLDT 




UflRlRBLE R-TRUE 




: PURGE 10 DO I ?ERO + DUP 


C@ 36 < IF DROP ELSE 45 SWAP 


CH THEN LOOP 


■ 
J 




J CBLC >R >R >R 


DUP 1000 


t R 100 


* + R> 


SUlflP R 


10 ^ + R> 


smp 


R + R> 


SUlf^P I 






: LOW-LJfllT 1000 OUER 100 SUf^R 


*/ ; 








URRIRBLE 7DIGITS 




i- DECODE DUP . 


OUER DUP 


. OUER 


U* D. 








DUP 22 


< IF 4 ?DIGITS 9 


ELSE 


DUP 47 


< IF 5 7DIGITS ? 


ELSE 


6 7DIG1TS 5 THEN THEN 




DUP DUP 


* m 


2DUP 0, 




7DIGITS 


@ e DO 


10 fIxnOD 


LOOP 


2DR0P 








?DIGnS 


@ DO 


lERO + CS 


! EHIT 


LOOP CR 








3 LOPP 


iS 







: TEST OUER OUER U* 10000 n/FlOD 


DROP 10 /nOD SNf^P 


R-TRUE @ ~ 


ABS > 




IF DROP DROP DROP 




ELSE ZERO + DUP CO 


50 > 


IF DROP DROP DROP 




ELSE 100 SUAP CS 10 /MOD SUAP 


ZERO + DUP Ci 50 > 




IF OROP DROP PROP 


PURGE 


ELSE 110 SNl=iP CS 10 /nop SURP 


ZERO + DUP C@ 50 > 




IF DROP PROP PROP 


PURGE 


ELSE 111 suftp C2 10 /nop swap 


ZERO + DUP C@ 50 > 




IF DROP DROP DROP 


PURGE 


ELSE 103 SWFiP CS 10 /nOP PROP 


ZERO + DUP Ci 50 > 




iF DROP DROP PURGE 




ELSE 97 SUnP C2 




DECODE PURGE THEN 


THEN THEN 


THEN THEN THEN ; 




: R-SELECT 10 DC 


) 1 I 


?ERO + PUP C@ 50 > 




IF DROP DROP ELSE 


82 SUf^P CS 


DUP R-TRUE 2 CHLC 


LOW-LiniT 


100 SUnP DO I TEST 


LOOP DROP 


ZERO + 45 SWftP CS 


THEN LOOP ; 




4 LOAP ;S 


: E-SELECT 




10 00 I I 2ER0 i 


■ PUP Ce 50 > 


IF PROP DROP ELSE 


69 SWAP CS 


R-SELECT 




iERO + 45 SWFiP C5 


THEN LOOP J 


: S-SELECT 




10 DO I I ZERO + 


DUP C@ 50 > 


IF DROP DROP ELSE 


83 swap C9 


E-SELECT 




2ER0 + 45 SWAP CS 


THEN LOOP I 


: U-SELECT 




10 2 DO I 1 




ZERO + 85 SWBP C2 




S-SELECT 




ZERO + 45 SWAP CS 


LOOP ; 


: AUGUST -PUZZLE 




2ER0 10 45 FILL CR 




U-SELECT ; 
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Fill array with ASCII codes for minus sign (45) 



DO 



ELSE 



"select & reserve u-digit between 2 & 9)" 
DO "select S-digit between & 9" 
IF "reject if occupied*^ 
"reserve it" 

DO "select E-digit between & 9" 
IF "reject if occupied" 
ELSE "reserve it" 

DO "select R-digit between & 9'* 
IF "reject if occupied" 
ELSE "charge R-TRUE" 

"CALC user number" 

"calculate LOW-LIMIT" 

DO "between LOW-LIMIT & 100' 

"TEST >DECODE" 

"PURGE if needed" 
LOOP 

DROP "user number" 
THEN 
LOOP 

"release E-digit" 
THEN 
LOOP 
"release S-digit" 



I 



THEN 
LOOP 
"release U-digit" 
LOOP 



Structure of main program for August puz2te, 



S.P. ELECTRONICS 

Complete Dragon Spares and 
Repairs Service 



Citizen 120D 

Dot Matrix 

Printer (NLQ) » 

Ferguson Green 

Screen Monitor 

Philips Green 
Screen Monitor 

Philips Amber 

Monitor 

Parallel Printer 

Cable. 



£199.00 



:64.00 



E85.00 



£95.00 



£12.90 



GROSVENOR SOFTWARE 

SUPERDOS; Dragon DOS compatible disk opefating Hysiem mthcrni the bugs 
Mike Ksrry, author ol ALLDREAM tias gone far beyond Ihe palcfies listen* in DU. 10 
produce a really reiiatpl^ DOS al last. Sinongly r&coimm&ndffdas an upgrade h^ 5il 
DragonOOS UO V 4.0 and Cumana ^.2f 2.0 usens. 

SUPERDOS ROM to fit yourseH . with fu II doeu inentalwn: El D.00 

Or 5erid us /Dur dish conlroHeT for updating. £12.00 

PcDgrammers Guide to Dr^gon^SuperDOS - a most useful book 112;50 

See PMP CornTTiunicalfOrts ad. for complete oonfrollers; and disk drives. 
ALLDREAM: Theslandai'd Dragon Editor/Assemblef for machine code work. 
ALLDREAM: TS[:ieei2.fi5 Can. £24.95. DSKDFtEAM for SuperDOS ^c E19,95 
CROSS RE FERE MCE LISTER fof Basic programs. An invaluable aid. ^5-00 
DRS: Ihe fast&st Dragon database. T^jse (c^n pul to disk) £9.SS 

AnftATEUR RADIO ENTHUSIASTS; Now available - AX25 PjftCKET RADIO by 
G4BMK. Only Grosvenor Softv/ar& hav& the know-how fo bnrig you this OKciting 
naw mode at an affordable prica. Send SAE for fmll delsiis. 
RTTY ■ CW - AMTOR - SSTV - Morse Tutor - Maidgnhead - all available. 
P^e^se ^cJd 4Qp PAP (11 expori}. Sen^rf SAE far tuil 6etaifSr 
2 &eKon Clos*, SeafoFd. East Sussex RN2B^JZ (0323) 893378 



0^2 



El 



S.R ELECTRONICS 

48 Limby Road, Hucknall, Notts 
(Nottingham 640377) 




IF any reader does have serious delivery/non 
delivery problems with any supplier, whether or 
not they advertise in DU, we would like to know. 
Only rarely can we do anything to improve a 
genuinely dodgy situation (which fortunately 
are rare) but it helps us to bu lid up a profile and 
identify any long-term problems. Come to think 
of it, that includes Dragon User, as, naturally, we 
want to know about any bottlenecks as early as 
possible. Apologies in advance for not 
acknowledging every letter, but where we can 
be of practical help, we will. 
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Winners and Losers 



WE wuz positively snowed under with 
replies to Xh^ March competition, many 
from readers enrering for the first rime — so 
who said it couldn't be done! Admittedly, 
the problem was a bit easier than many, as 
requested by a number of Dragon users 
who had thought that our usual competi- 
tions were a bit on the steep side. In fact, a 
number of readers found the problem a lot 
simpler than I had intended — an extra 
bonus! But more on that later. 

The only real difficulty that I can en- 
visage was the 'ghost' space which is 
placed at the beginning of a string vari- 
able which is created by the computer 
when utilising the SIRS command. Thys 
X = 12345 : x$=STRS{X) wilt produce a 
string variable, X$, whjch is six characters 
long, the first character of the string being 
a space in which there is room for an 
invisible + (positive) sign. In relation to the 
competition, if string variables are created 
in order to check the digits In certain posi- 
tions, it has to be remembered that th^ first 
digft of the number is in the second posi- 
tion of the string The easiest way of deal- 
ing with the probfem is to remove the 
leading space immediately that the strrng 
has been created, by the use of the line 
X$=MID$(XS,2). This will then restore 
each digit in: the string to its logical 
positioin. Only one entrant actually admit- 
ted to having been caught out by this at first 
afle r h i s o r ig i n al p rog ram f af led to p rod uce 
an answer. 

Most readers realised that it was only 
necessary to test for numbers in the range 
1000 to 3162 — that is those numbers 
whose squares have seven digits. 
Ho weve r, m a ny read ers d i sco ve red simple 
proofs that the upper limit need be no 
greater that 1999, the fmal digit of the 
square must be 'i; and that the third digit of 
Ithe number is not greater than a I can do 
no better than quote from G.A.Hunt of 
Carnforth who writes: 

"Let N be the four figure number and P 
be its square. Then since P is a seven 
figure number its square root must be less 
than 3142, and so the figure of N must be 1 . 
2, or a But only 1 is a possible last digit for 
a square. So the first figure of N must be 1. 
From this it follows that the first figure of P 
mustbe1.2,or3,andhencethethirdfigure 
of N must be 1,2, or 3. A perfect square 
ending in 1 can only be produced by 
being the square of a number ending in 
1 or 9; hence the last digit of H must be a 1 
or 9; 

This reduction in the number of possi- 
bilities requiring to be tested was a 
frequently expressed idea, with many 
entrants giving the running times of pro- 
grams. The following is a representative 
sample: 

Hugh Somervitle: 3 hours 

John B latch! 2 hours 

R. Crowiher 6.75 minutes 

Simon Hargrave*: 49.5 seconds 
James Bonfield": 36 seconds 
TH. Denton: 10.96 seconds 




(The " denotes the use of the 'speed poke^ 
in the program). 

The apparent simplicity of the competi- 
tion certainly brought out the competitive 
spirit in many readers who. flushed with 
heady intoxication of so simple a task, 
came up with a variety of novel ap- 
proachesf From R.Crowther of Rotherham 
came a solution in only one program line, 
while Chris Fry of West Wickham found a 
couple of alternative solutions were possi- 
ble if the numbers were reversed in the 
grid . If the square is reversed the only solu- 
tion is N = 1000. while if N=2e35 the grid 
can be filled if N is reversed and is entered 
as 5 362 

Regular competitor Paul Weedon de- 
cided to eschew the conventional IF 
M!D$(I$.3.1) = MID$(J$.r.1)^ approach, 
and , wi th t he reckl ess aban don of o n e wh o 
prefers to abseil despite the fact stairs are 
provided, came up with an alternative pro- 
gram utilising the powerful INSTR func- 
tion. For readers who are not familiar with 
this command which searches for a 



Every month, Gordon Lee will 

look at some prize programming 

points from a previous month's competition 



'target' string within a longer string, Paul 
has provided the following analysis of his 
routine: 

1$ is the number and J$ is its square. Line 
4 checks for the occurrence of the first 
digit of JS starting from the third position 
in 1$. If it is not there it goes to the NEXT I, 
otherwise it passes on the lines 5. 6. and 7 
which check for the otherthree digits. Line 
* is a cross-check which if the other re- 
q u i rem e nts are sat i sf acto ry , wi 1 1 g i ve th e re- 
quired answer 

This goes to demonstrate that there is 
more than one way to swing a cat — or is it 
'boN an egg'? Line 1 in this program is the 
'speed' poke which should be omitted if 
your computer is not able to handle it. The 
INSTR command that Paul uses returns 
the position of the target string within the 
longerstring . This can be demoristrated as 
rcllowsi 



X3 = "ABCDEFGHIJKLM"; 
Z=INSTR(X$,"F"): PRINT Z 

This would give variable Z the value of 6 
since the T is at the 6th -position in the 
string X$. A third parameter can be 
specified when using this funclfon if you 
wish to search for the 'target' starting from 
a position inside the string to be searched. 
So, for example, Z=INSTR(7.X$;F) would 
start the search at character number 7 in 
the string, in the above example, the target 
'F' would not now be found and so the com- 
puter will ascribe a value of zero to variable 
Z. 

Finally, I would like to thank the following 
for their good wishes: Mark Griffin of 
Dublin. Chris Fry of West Wickham, 
Graham Barber of Sutton Coldfield, 
Austan Henderson of Bromsg rove, and 
Lindsey Edwards, Chris Boutell, Mum , and 
Plod the cat, of Huntingdon. 



R-Crowther*s fjolution In one line: 



1 FORN-I000TO31S2:N5=STRS(N) 
D=2T0e:NS(D)-MrD$(NS,D,l) :SS 



S$=STRS(N*N) ;FGR 



NEXT:rFNS(2:)-S$(B)ANDNS( J)=SS(4)ANDN5(4)-Se(2 
>A^fDNS(5)=^ES(6)THENPRI^fT" "N: PRINT" "S5( 3) 

: PRINT*' "N;PRI^fT" "SS ( 5 J :PRINTN : PRINT" 

"S${"7 ) :PRINT" "N ELSENEXT 



Paul Weedloti's solution using the ItiiSTR t unction; 



POKE&HFFD7,0 

FOR 1=1000 TO 3QR(99S9999J 
IS-MID${STR9(I ),2}:J$ = MlDS(STBStI*] ),2) 
IP INSTRt3,IS,MIDS(J$,l,l) )<>3 THEN 9 

INSTRt2,IS,MIDS( JS,3,1))<>2 THEN 9 

INSTRH,IS,MIDStJS,5,l))<>4 THEN 9 

INETR(l,lS,MIDS(JS,7,in<>l THEN 3 

INSTR(l,J5,MlDS(IS,3,ln+INSTR(3,JS,MIDS(IS,2,l)) + 

.INSTR{5,JS,MlDS(IS,4,l))+ltJSTR{7,JS,MIDSUS,l,lM-16 
THEN POKEAHFFD8,0 :PRINT I:3T0P 



IF 
IP 
IF 
IF 
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The Show goes on 

Late but lively, Ken Smith returns from the London 6809 Show 



THERE are times when you can be really 
pleased to be wrong. After all. wasn't I the 
one who said that the lasi 6809 Show pro- 
bably would be just ihat. Yet only tour 
months later there we were for yet another 
lime. The Dragon and it-s devot&es never 
cease to ama^e me. 

l\ is interesting to see the style of rhe 
show changing. This one seemed to me to 
have a more technical bias than previous 
shows, with probably more bargains than 
ever. 

I closed the last repon telling of how I 
wanted a m ode in , only to it nd t he c up boa rd 
bare. Well true to form, this time my needs 
were supplied in the shape of a neat little 
Prism, supplied by the National Dragon 
Usej- Group (I must join someday}, com- 
plete with software for only forty pounds, 
Just proves my point, seek and ye shall 
find. 

At the other end of the size scale 
M ic rodea I had a h uge o ne, (modem th at is) 
ex-^GPOand bigger I h an the Dragon itself. 
Still at the silly prices they were asking you 
coufd always use it as a combined modem 
and bench seat. Maybe that is what is 
meant by sitting on information. 

Bargains for grabs 

Bargams come in all shapes and sizes and 
plenty were up for grabs on John Penn's 
stall. 

One was of particular interest to pro- 
spe cti ve S-9 use rs. n a me I y th e o pe rati ng 
system itseff which John is selling at cost 
price. 

Anyone who has seen the ads from the 
gentleman in Denmark who has the 
licence to produce OS ^9, will know the ter^ 
rific pri-ces he charges. Well, John's are a 
fraction of that and his only condition is that 
he wou Id like you to buy you other soft ware 
from him. With Pascal at only seventeen 
pounds, where else would we go? 

Some new faces appeared on the stand 
taken by Broomsoft. A company that seem 
to deal mainly in adventure games, this 
was their first show and I hope to see more 
of them. 

Unfortunately the larger houses and 
dealers seemed to get first bite at the 



cherry and a lot of people were spent out 
before they found Broomsoft: which is a 
pity, as they may never know what they 
" missed. (They might if they enter the DU 
June competition. Broomsoft have dot^&us 
same discount vouchers as prizes. — Ed.) 

Keyboard basics 

I would have been in a similar position had 
it not been for Bob Harris. 

Bob markets the excellent BASIC42 with 
which I have been having a few minor 
problems which Bob thought could be 
down to my key boa rd . T h i s pro mpte d m e to 
go the the Peaksoft stand and try one of 
their replacement units. For I hose of you 
who. like myself, thought that the old 
Dragon 32 keyboard was good enoygh 
then you must try this. 

Th e i m pro vem e nt i n feel an d respon se i s 
appreciable and it seems to have cured my 
pro b I em , Th e t rou ble i s i t d oes n't spef i any 
better than the -old one, {Too latef My fast 
conversation with Peaksoft revea/ed that 
they have sofd the last one end can't obtain 
any more stocks. A pity as there Is appar- 
ently e demand.) 

Com pu tape were offering a wide variety 
of software and joysticks aN at knockdown 
prices and in fact I can't remember a show 
with so many joysticks on offer 

Microdeal had a binful of Quickshots. to 
be sold on an "as seen"' basis for one 
pound each. Some of their software was 
cheape r st i 1 1 . M y yo u ngest son ma nag ed to 
buy eight games for only four pounds. 

Anyone with a little know how could have 
assembled a double dhve disc system for a 
fraction of the normal price, fvl DUG had the 
drives. Com pu sense supplied the cases 
and DOS. They also had a lot of the disc 
based software, mainly FLEX orientated of 
course but some Dragon DOS and also 
some hardware, like an Eprom burner and 
their famous Plus board that puts you in the 
128K league. 

fi^ I dodged from stand to stand I was 
s u r p ri sed by t he ent h u siasm still offered by 
both the traders and the customers. This 
long after the collapse of Dragon Data you 
don't expect to see many new develop- 
ments but there were. From conversions to 
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give you a built in speaker and inverse 
screen at the flick of a switch, to the new 
game Superkid from Ouickbeam. 

One big surprise is that there are still 
some Dragoneers who don't subscribe to 
DU. (ff you are reading a borrowed copy I 
hope you feel thoroughly ashamed of 
yourself. Dragon Userts our strongest link 
and we must preserve it.) 

The delightful Helen was there as pro- 
mised, thrusting subscription forms at 
anyone who came within signing distance. 
Helen, by the way did not disappear at 
twelve as threatened which explains the 
team of white mice and the soggy pumpkin 
I noticed on the way out. {The sitty chaps 
came to the wrong door, Ken. / hed to ftag 
down a passing banana drawn jby a couple 
of cockroaches. —Ed.) 

Revitalised 

I had arrived at 10.00. when the doors 
opened, with a sinking feeling {Why? M/ere 
they pooriy?— Ed. again). I left just after 
1.30. broke but revitalised. Please, oh 
please, let there be another show in 
November. I wifl need another fix of enthu- 
siasm. Just to be In the company of people 
who fea I fy do believe in the Dragon might 
stop me gofng to one of those other, inferior, 
machines. 

When you hear quotes like "after atl it is 
still the only home micro capable of 
running the new education standard, 
namely OS-9,'' from someone who reaify 
believes in what he is saying, it makes 
all the effort worthwhile. See you in 
November. 



Although it looks doubtful thet there wilt be 
another show at the Horticulture! Halls, we 
have heard from at least two tots of people 
who are thinking of putting on smalier 
shows in the autumn at eesHy accessible 
venues out of London — avoiding the 
swingeing city prices. The success of the 
Ossett Shaw in April, shortly after the 6809 
Show, demonstrates that this format can 
worl< to weryone's advantage. V\te'ti publish 
any news as soon as we get it. 



Down in the dumps 

Dragon User frequently gets requests for screen dumps. Here we present some 

specimens from our collection 



OK, you guys, Ybu asked for it^ The 
response to our appeal for screen 
dumps has come in a flood. We can only 



reproduce them in a trickle by com- 
parison, but we're starting here. They 
aren't in any particular order, and they 



are n't guaranteed to work, but numbers 
of you should find what you are lookii^g 
for eventually. 



3000 

2000 

2000 

2000 

2ti00 

SO 00 

2000 

2000 

2000 

2O0O 

2000 

2000 

2000 

2000 

2002 

2004 

2006 

2008 

200A 

200D 

200E 

2010 

2012 

2014 

2014 

2014 

2014 

2014 

20 le 

2018 

201 A 

20 IG 

20 1£ 

2020 

2023 

2024 

2026 

2026 

2028 

2026 

2028 

2028 

20 2A 

202C 

202E 

20 2F 

20 30 

20 32 

2034 

2034 



BCF5 

00 B A 
00B7 



3416 
A£64 

E680 
270B 

Aeeo 

BDBCF& 
5A 

20F6 
AFe4 
3&96 



3444 

1F12 

C808 

63A4 

ABA 4 

3602 

31A840 

5A 

26F4 

35C4 



3444 

ceo 8 

68C2 

48 
5A 

26FA 
3&C4 



Epson FX-85 

Th is is written in asse mbly \ a ng uage f o r t he Epson FX-85. Th e 

routine handles what I prefer to call a half-size printout of a, 
PM0DE4 (3) screen display using a iwo pass technique, not 
unlike the NLQ-mode print. 

Olav Havard Noraberg 



* HALF size' * 



* GRAPHICS PMODE 3&4 SCMEK DUMP 

* KOUTIKE FOR TEIE EPSON FX-8& 

* PRINTER 

TXLPCH EQU »BCF5 

TOP EQO $BA 
BOTTOhS EQO $B7 

* ( PC )= POINTER TO LENGTH -BYTE 

* 0<KUtiBE.R OF BYTES <2&5 



LPIHIT PEHS 
LDX 
LDB 

LOOPl BEQ 
LDA 
JSR 

DECB 
BRA 
END STX 
PULS 



ApBpX 

S4pS 

>X+ 

END 

TXLPCH 

LOOPl 
$4 , S 
A.B,X,PC 



* STORES & BYTES IN THE USER 

* STACK AREA {X=BASE, Y^Y+64) 



PUT 



L0OF2 



PSBS 

TFR 
LDB 

LDA 

PSHU 

LEAY 

DECB 
BNE 

PULS 



B,U 
X,Y 

*Y 
A 

$40. Y 

L00F2 

B.U.PC 



* ROLL S BITS INTO A-REG FROM 

* S BYTES IKI THE USER STACK AREA 



ROLLS Y FSHS 
LDB 

LOOPS LSL 
ROLA 
DECB 
BME 
PULS 



BpU 
#$08 



LOOPS 
B,0,PC 



2034 


3477 


2030 


9EBA 


2036 




2039 


1F43 


20 3 A 


3278 


203C 




20 3C 


8DC2 


20 3B 




20 3K 




20 3E 


091B3317OD 


2043 


1B2A070001 


2049 


CG4Q 


20 4 A 




204A 


3404 


20 4C 


8DCS 


204E 




204E 


C60B 


2050 


8DDS 


2052 


BDBCF5 


2055 


6A 


2056 


36F8 


205e 




2058 


3001 


205A 


3504 


20 5C 


5A 


205D 


CI 20 


205F 


2600 


3061 


8D9D 


2063 




20G3 




2063 


091B33010D 


2066 


1B2A0 70001 


20 eD 


5D 


20 6E 


S6DA 


2070 




2070 


30690100 


2DT4 


&CB7 


2076 


25C4 


2078 




2078 




2078 


3268 


20 7A 


6Da4 


207C 




207C 


021B32 


20 7F 




207F 


9EBA 


2081 


6390 


2083 


9CB7 


2095 


26FA 


2037 


35F7 



■^MAIH PSHS A,EpCC,X>Y.U 

LDX TOP 
* RESERVE fl USER STACK BYTES 



TFR 
LEAS 



S,U 
-8,S 



L0OP4 BSR LPIHIT 

* LINE SPACING = 23/216" p CR, 

* PLOTTER GRAPHICS = 2&S BYTES 

FOB ■ $05. $1B, $33, $17, SOD 
FCB $1B . $aA , »07 , too , 401 
LDB 4t«40 



LO0P5 



*-- 



Loope 



# — ■- 



PSHS 
BSR 

LDB 
BSR 

JSR 

DECB 

BNE 

LEAX 
PULS 

DECB 
CMPB 
BNE 
BSR 



B 

PUT 

*f$oe 

ROLLBY 

TXLPCH 

LOOPe 

l.X 

B 



■ -3 



tt$£0 
CQNT 
LPmiT 

* LINE SPACING = 1/216", CR, 

* PLOTTER GRAPHICS = 256 BYTES 

FCB $09 , «1E . J33 , $01 , $0D 
FCB $1E, SEA . $07 , $00 , $01 
CONT TSTB 

BNE L0OP5 
* — ,„_ 2 

LEAX SO ICO, X 

CMPX BOTTOK 

BLO L00P4 
* -_.__ _ ___! 

* CLEAN UP STACK 

LEAS $8 , S 
BSR LPINII 

* SET LIKE SPACING = 1/6" 

FCB $02,$1B,$32 

* INVERT SCREEN DISPLAY 

LDX TOP 

L0OP7 COM .X+ 

CMPX BOTTOM 

BLO LOOP? 

PULS A,B,CC,X,Y,U,PC 
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OKI-80 Microline 

This wasvery complicamd to make, because you have loturn 
the screen to have it fit the paper. Secondly, the screen bytes 
and the printer bytes are configured differently. 

Jakob Hoffmann 



4E21 


SEBA 


I^E2Z 


30831B01 


iE27 


L^.B2 


aE23 


3CBfi 


*E2B 


26FPI 


6.E2D 


Q6BF 


6.E.2F 


B74EFJ 


4E32 


7F4EF0 


4E35 


10eE4EF3 


4E2;3 


EDOfi 


4E3B 


10BC6EF3 


4E5F 


26FS 


liEiii 


17Ct077 


iE44 


33 


4E45 


BD47 


4E47 


7F14EF1 


4E4R 


eD42: 


iieAC 


7C4EF1 


*E4F 


7C4EF0 


4E52 


BD3R 


4E54 


7FI4EF1 


4ES7 


BD35 


4E59 


7C4EF0 


4E5C 


7C4EF1 


iii.E5F 


SD2D 


ilEhi 


7PI4EF1 


iiEhA 


SD2S 


4E6b 


B64EF2 


4E69 


46 


4Etfl 


IflOl 


4E6C 


46 


'4-E&D 


fl7no 


4E6F 


7fi4EFO 


4E7£ 


7fi4EFO 


4E75 


7fl4EF). 


4E7e 


BA4EF1 


ftE7B 


4C 


4E7C 


2701 


4E7E 


39 


4E7F 


B6BF 


4EB1 


B74EF1 


4ES4 


7C4EF0 


4ES7 


7C4EF0 


4ESR 


7C4EF0 


4EBD 


33 


4ESE 


S620 


4E30 


F64EF1 


4E93 


3D 



LERX 

INVERB CPM 
CMPX 
BhfE 

DmP LDfl 
STfl 
CLR 
LDY 

KRIN B5R 
CMPY 
BWE 
LBSR 
RTS 

OET BSR 

DEC 
BSR 
I IMC 
INC 

DtC 
BSR 
INC 
INC 

BSR 

PEC 

BBR 

LDfl 

RORfl 

ORCC 

RDRR 

DEC 
DEC 

LDDP DEC 
LDft 
IWCR 
BECI 
RTS 

MERE LDR 
BTA 
INC 
INC 
INC 
RTS 

PPDINT LDR 
LDB 
MUL 



6145. X 

$Bi=i 

INVERS 

VPDS 

XPOS 

ttSKI^ER^ 

[jET 

#SKfiERM+8192 

MAIN 

PRINT 



PPDINT 

ypos 

PFGINT 

YPOS 

XPOS 

PPOINT 

YPOS 

PPQIhlT 

KPOS 

VPQS 

PPOINT 

VPQS 

PPDINT 

EUFF 

#1 

. Y-+. 
XPOS 
XPOS 
YPDS 

YPDS 

MERE 

ttigi 
YPDS 
KPOS 
•K PCS 
XPOS 

YPDS 



;X, Y 

?Xi Y"l 

5K+1, Y 



!X4-2p y 

5 X + 2t V-1 



4E34 
4E36 
4E9S 
4ESB 

4EgC 
4ESD 

hESE 
aEBF 
4ER2 
4ER5 

AERS 
4EFIP 
4EnB 
4EftE 
4EB0 
4EB1 
4EP4 

aEB? 
aEBfl 
£tEBB 
4EBD 
4EC0 

4EC5 
4EC7 
4ECR 
4ECr: 
4ECF 
4EDt 
4ED4 
4ED6 
4EDS 
4EDB 
4EDD 

4Eea 

^EE3 
4EE3 
4EEC 

4EEB 
4EED 
4^ BE 
4EF0 
4EF1 
4EF2 
4EF3 
hEFZ 



D3Bfl 
IFQl 

F64Ero 

54 

54 . 

54 

3ft 

BF4EEE 

Bi4EF2 

F64EF0 

C407 

5C 

F74EF2 

E6S4 

5S 

7RAEF2 

2d3Ffl 

46 

B74EF2 

3S 

St IB 

BDSOOF 

3642 

BDSOOF 

S61I> 

BDSOOF 

B6Le 

BOSOOF 

86 3S 

BDSOOF 

37 9B 
7F014S 
360 D 
BDSOOF 

SE4EF3 

fl6S0 

BDSOOF 

SC6EF3 

26F6 

33 

00 
0<> 
00 



RUL 



ftDflIN 



PRIMT 



ONLINE 



RDDR 
XPOS 
YPOS 
BUFF 
SKRERM 



RDDD 
TFR 

LDB 
LSRB 
LSRB 
LSRB 

nex 

SIX 

LDft 

LDB 

SNDB 

INCB 

STB 

LDB 

ROLB 

DEC 

BNE 

ST Pi 
RTS 
LDA 
JBR 
LDfl 
JSR 
LDfl 
JSR 
LDf^ 
JSR 

JSR 

LDft 

STA 

CLR 

LDR 

JSR 

LDX 

LDR 

JSR 

CMPX 

BNE 

RTS 

FDB 

FCB 

FCB 

FCB 

RJnB 



$Bf^ 

D, X 

KPOS 



flEJDR 

BUFF 
XPDS 
#7 

BUFF 
. X 

BUFF 

BUFF 
#27 

*-aooF 

#66 

*SOOF 

423 

*SOOF 

*^27 

*BOOF 

tt56 

^SC^OF 

#96 

*SB 

*14B 

*i£O0F 
iSKflERn 
1 X + 

*soor 

#SKftERP1+Si5^ 
ONL I NE 



o 
o 
o 

et92 



Tandy CGP-li5 plotter 



This one is speal<ing tor itseif. 

^r i-AST HERE IS A SlMLLH UUriP HkQGKan 
FOR ALL PRi^GOM OWNERS UNO POSSESS A 
TANDY CGP-115 4 PEN PRINTER PLOTTER. 
THIS IS ALSO A LATE RESPONSE IN REPLY 
TO REQUESTS IN THE cc^mun \ c^i \ on PAGE 
OF D.USER EDITIONS JUNE 8. OCfOBtR ]98e> 
BY C.CAREY OF H;f^STBOURNE GROUEj ESSEX AND 

D.S PHILIPS OF HROADSTONE ROPD SOUTH, 
CHESHIRE, 



John Oliver 

THE PROGRAd IS SET UP FOR RHODE 4 WITH 
EITHER SCREEN ALSO ASSUniNG THE 1ST 4 
GRAPHICS PAGES ARE USED- 
HERE ARE A FEUl PROGRAfI NOTES- 
LINE 10:-Si£TS PRINTER TO GRAPHIC nODE 
uflTH THE ORIGIN SET AT 480*0 
LINE 20; "DISPLAYS SCREEN. 
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LINES 30~J30;-INJERT THE SCREEN ONLY IF 

THERE IS nORE BLPiCK THftM UNITE SO 

S Ay TNG ON TOUR BLACK INK. 

LINE Q&'-LQOP EQURL TO THE NUriBEK OF 

OERTICftL DOTS ON SCREEN. THiS flAT BE 

ALTERED FOR OTHER RESOLUTIONS. 

LINE ?Q:-AS 60 BUT FOR THE NUflBER OF 

HCIRI20NTBL DOTS. 

L:NE80:-PUTS colour ok dot looked Fit BY 

THE TUD loops into URRI^BLE tPJ. 

LINE90:-PRINTS OUT A 2 DOT LENGTH LINE 

FOR EACH BLFICK DOT DN THE SCREEN 

NOTE THE COLOUR CODE riRT BE ALTERED FOR 

OTHER nODES,USUr)LLY BEST TO CKRNGE TO 

THE HAJN COLOUR USED,RND DO NOT FORGET 

TO CHANGE TOUR PRINTERS PEN COLOURS 

LINE 190: -END OF HQRIJONTFlL DOT LOOP. 

LINE 110:-hOUES PAPER BftCK RfApY FOR 

NEXT LINE TO BE PRINTEQ ALSO nOUtS PEN. 

LINE I2a;-END OF UERTICRL DOT LOOP,- 

L.JNL l3a:-FLLDiJ Flf-JJiiHED UUnP TO YOU. 

J( ycpu want a. duLrker screendump Ih^n 

cnttr- the ftjLloging directly Jiihout a 

iinenumber or remark. 

For this lo uoTk c&rrectlx TOU SHOULD 

NOT hau? to mowe Iht paper by hand'^^eed. 

vOU CRN REPEAT THIS AS PIANY TIMES AS YOU 

L^lSff TO OBTAIN YOUR REQUIRED DUnP. 

1 REri:D=0:?^?"2,"H^'3?tt-2,"l1-l,0":?fl~2,"J'^ 
:GOTO 60 

f-'URTHER MOTE THAT IN PMODES 16.3 LINES 
30-50 HAY BE EITHER REflDUED OR TURNED 

INTO fteriARKS. 

IN PnODE LINES 3SS.50 SHOULD BE:- 

FOR. K=1536 TO 3071 : ETC. LINE 40 et'COHES 

IF Q>=195840 THEN 60 
JM PnODE 2 CHANGE 308.50 TO BECOrlE 
FOR K^IS36 TO 460?;ETC. LINE 40 BECOHES 
IF Q>==33lSt!0 THEN 60 

10 PRlNT#-2,CHR*[iej :PRINT»'2,^'n480,0" :P 
RlNT#-2,. '"I" 
20 PnQD£4il:SCREENIj 1 

30 FOR K^'lSSe TO 7680 ;Q=Q+P£EKCKJ :NEXT K 
'iQ IF Q> =763360 THEN 60 

50 FOR K=1536 TO 7680: POKE K, 255-PEEKCK} 
=NEXT K 

00 FOR r=0 TO ISl 
?Q FOR X=^d TO 255 
80 P=PP0INT*:X, YJ 

90 IF P=0 TMEN PRlNTit-2, "J0,-2" ELSE PRI 
NTtt-2,"R0, -2" 
100 NEXT X 

1 ]Q D=D-2:PRJNT#-2, "n" + SlR*CD J t",Q'- 
120 N^XT Y 

)30 PRlNT+f-2,"n0,'tj00" :enD 



Special 

Holiday 

Offers 



Order any 3 of our £1 .99 games 

and you only pay 

£5 

plus 75pp. ^p 

Chacsefrom: 

BORISTHEBOLD. RUBYflOBBA.STARSWOOR BOMBS AWAY BASIL 
MCDOUGALSLASTSTANDJHE BElLS. MUTANTWAR, DESPERAK) DAN 
STAR DEFENCE, PERILOUS PIT BROCKS KINGDOM MORB.'D MANSION 
BARMY SURG EflSANDMlSSiO N AHACK. 

^ Oniya^iiabls diring t^e manth ofAigusl 



Sped^lOffer: 

JOf^TlCK INTERFACE 
ssve£3-oi^yi2.99!ncl.fi+p. 

DRAGON JOPfSTCK BY AUAJ(\vi[h 21ifebu1tons} 
onl>/£4$9incl.p+p. 

SEMDNOWfORA FREECAIALOGUE 

See ^sin Roctidale onSatufcla>' 12lh September 

andatthePQ/VSliov/atOiympa 

(London!raae: 23rd.'24lh Sep&Tber. Rjblic: 2StlV26thi'27;h Seplember) 



R. & A. J. Preston 

KIMGS HALL COURT ST gflOES MAJOR. M.D, G JvMORGAN 
Telephone: 0656 880955 



ACCESS 



VISA 



THIS COUPON ALLOWS 



SOpoff 

a £1.99 game 



OR 50p off 

a higher price game 



IF PRESENTEDATTHE DRAGON SHOW 

IN ROCHDALE 

ON SATURDAY 12TH SEPTEMBER 

(only vaJid at this Show) 
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If you've got a technical question write to Brian Cadge. 

Plea&e do not send a SAE as Brian cannot guarantee to 

answer individual inquiries. 



A sound 
start 

I AM irwclved in a sports dub and we 
want to use my Dragon to time races 
etc. I h ave written a Basic pro g ra m ip 
do this but I would also lik« ih& com- 
puter to siart the races with a tone. 
Can you expiain if and how I can send 
sound to the cass&tte port and ^m 
to connect an amplifier to it. Also wili 
I be abie to send separate sounds to 
the TV and PA systems? 

Dick Jabber 
Reading 

THE 111 p Lit fro m th e cassette po ill s 
sii liable for directly driving a slar- 
dard amp (nol a phono Inpul!) Link- 
ing at the Dragon's casselle sockel 
end on and numbering the pins anii 
clockwise 1 to 5, you need to im- 
nect pin 2 to the inpot line ^f your 
amp and pin 3 to the ground line. 
Al] saond produced by the SOUND 
and PLAY commands is auto- 
matically sent to this port so you 
need dQ no more. II Is possible to 
select between TV/Ca$sette Port and 
Cassette Port only, however, this 
cannol be don^ From Basic as the 
SOUND/PLAY commands always 
enable TV sound. 



Flex or 
OS-9? 

i AM a student presently studying a 
compyter course. Having owned a 
Dragon for four years and using it 
mainiy for assembley language pro- 
gramming i find the machine ea- 
celient for my needs but i wouid iike 
to obtain a 'commerciai' operating 
system tor it. The atternatives would 
dpper to be Flex or OS-9. f\m, 
although preferable, is the more 
expensive, i therefore would like to 
obtain OS-9 but this seems 
unobtainabi^ 

a R Goodwin 

5 North Devon Rd 

Fishponds 

Bnsiol 

THERE tias been much (healed) 
debate over the years in Dragoo User 
about the relative merits of 05^9 and 
FleK. Both are now available once 
again for the Dragon 64: Flex from 
Com puss nse Is, intae^t, the cheaper 
of the two at £99.99 which includes 
an excellent editor/assembler 
package plus a disc version of Basic. 
OS 9 Irom HX. Anderson also 



Dragon Answers 




comes whh an excellent editor/ 
assembler and debugger (but no 
Basic) and is somewhat more 
expensive at £174 

It m u St be up to ttie indi vi d u a1 to 
weigh up the relative aspects of 
these two very different operating 
systems, but Flex is cheaper and 
does have a iarger software base. 



Colour 
runs out 

MY Dragon 32 loses its colour 
transmission after 5 to 10 minutes 
running time. Itfu notions correctly in 
other respects, can you please advise 
me? 

John Derry, LBicester 

THE most common cause of this pro- 
blem isthat, along with many other 
home computers, the Dragon tends 
to 'wan d Bf si ightly oft cba n n s] d ur 
ing operation. Some TVs are more 
sensitive to this than others (some 
of the more modern ones will keep 
re-tuning themselves to the 
strongest signal). 

If you f i n d 1 hat re-tuni n g does not 
restore the colour then the chances 
are that the Dragon itselt specifical- 
ly the modulator, is at fault. This is 
relatively si m pie to re p I ace you rself 
(with a soldering iron and a little 
skill) or allernativelv y^ut local TV 
engineer will probably do it foryou. 



Cure for 
Anadex 

I RECENTLY acquired an Anade^c 
printer and I was wondering if it is 
possible to conned it to my Dragon 
32. It is a Model DP-800Q dot matrix. 
Th ere are two con nections at th e re ar 
ot the printer and 3 sets of dip 
switches inside. There are also four 
switches and a light on the front; 
on/off iineJinefeed. TDF etc. I have no 
knowledge whatsoever of printers. 
RiChar08all 

75 Sannybank Rd. 

Pontypoot, Gwent 

THE two sockets at the rear ot the 
printer are for serial and paralleiin- 
terf ac es. Th e I o wer socket (a 36 pi n 
female type) is a standard Cen- 
tronics interface as used on the 
Orapn. Any standard Dragon 
printer lead should work with \hh 
printer. 

In the first bank of dip switches, 
1-5 control the form length in in- 
crements ot O.S inch; 6 controls 
regular/condensed font; 7 controls 
the print time-out function; 8 con- 
trols the selection of £' or £' in the 
character set. 

In the second bank of dip swit- 
ches, 12 conlroi Ihe skip over per- 
toration length in increments ot Q.5 
inch; 4 sets 6 or 8 lines per inch; 7 
controls wraparound /truncate mode 
and should be OFF for the Dragon; 
8 controls the auto linefeed setting 



and should be ON tor the Dragon. 
The third bank of B dip switches 
is con ce rned wit h sett i ng t h e b aud 
rate otthe serial port and should all 
b e off ^ w hen usi n g the para I lei po rl . 



stood 
him up 

I PM writing a ba&ic program to run 
from disc. ! want the program to 
display the date at which it was last 
run. but I cannot see anyway of keep- 
ing the date {m\M) with the program 
as when 1 save it to disc and then 
reload, the variables appear to be 
cleared. 

f^ul Dferon 
f\lottingham 

ONE solution to this wouid be to save 
the date in a disc fiie and reload it 
at the start of the program. 

Another more interesting solu- 
tion, istostare the date permanently 
in your program which can then be 
saved to disc before exiti n g . Assu m- 
ing the variable DTS holds the date 
then the following code could be 
used; 

IDD X3="THIS PHOORAM WAS 

LASTRUNONOO/OO/OO" 

110 PRINT XS 

120 INPUT 'ENTER TODAY'S 

DATE DO/Wf«/YV' ;DTS 

130X^VARPTH(XS) 

140 A=PEEK(X-i'2)*256-F 

PEEK(X+3) 

150 FOR 1-1 TO BiPOKE A+I+2B, 

ASC(frtlD$(DTSJ,1)):NEXTI 

160 SAVE "PROGNAIWE' 

170 REM REST OF PROGHABfl.... 

This works by poking the new date 
directly into the string XS (whose ad- 
dress is found by using the Varptr 
function). When a string is declared 
as a constant {as in line 100). basic 
does not waste string space on it but 
setsits pointer to point directly in the 
program text, hence it is per 
manently changed and saved along 
with the rest of the program in line 
160. 
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Super SAM 

Matthew Lodge is here to tell you about a double-dealing c/7/p 



THE Synchronous Address Multiplexer 
(chipnurnber6883or74LS783),logiveitits 
foil title, has never been fully e^tpleined in 
one article. However, it is one of ihe most 
important chips in the Dragon, and unfor- 
tu nate I y o n e of t h e most pro no lo b reakage. 
This breakage can be accelerated by bad 
software practice, so beware. The in- 
famous speed-up pol<e WILL DAMAGE 
YOUR COMPUTER. The local Dragon 
know-all will tell you ihai il doesn t matter, 
and some software even uses ic lo achieve 
faster running speeds but IT WILL KILL 
YOUR DRAGON. The Dragon was not 
designed to run at the faster speed and it 
wi 1 1 cost yo LI d earSy i n t i me an d m o n ey if you 
use tfie poke (Cornpusense supply the 
68e3/74LS783 for £25 a time). 

Basicaliyn SAM provides mo$t of the 
address decodir^g for ihe 6809 chip, or in 
very sirmple terms, what goes where. SAM 
starts al $FFCO and finishes at SFFDF. 
Some of Ihe facilities are useful on their 
own, others are used in conjunction with 
the two PI A chips ori the Dragon, First I'll 
explain how to access SAM . 

Each regisier in SAM has two locations 
allocated to it. One even, and one odd. The 
odd location turns on the register, the even 
one turns it off. This dual location system 
also has the side effect that you can't tell 
how SAM is set up by peeking to it, 
because all you get back is $7E (126). 

Fore)cample, let's take the memory map 
toggle, locations $FFDF and SFFDE. The 
location $FFDE is even (if you can't see 
why, convert it to decimal). $FFDF is odd. 
When you type 

POKE&HFFDRO 

you are setting the map type to one. The 
number you poke doesnt matter at all. 
When you type 

POKE &HFFDE,0 

you reset it to zero. But don't do it yet! Too 

late, you did it? That's OK for all with a 
Dragon 32, but if you have a Dragon 64 
then you've got a crash . This is because on 
the Dragon 64. map type one is RAM 
mode, that's 64 K of continuous RAM. and 
map type zero is the normal 32K mode. 
And because you were running Basic, all 
the interrupts were pointing to areas in the 
Dragon ROM . When you changed the map 
type, the ROM disappeared, and the inter- 
rupts; had nowhere to go. Also, you were 
running Basic, which is a program just like 
ar^y other, and the program, itself also 
disappeared, so wallop!, you have a crash. 
On the Dragon 32, map type one does not 
apply, so nothing happened. (Unless you 
have a very rare and early Dragon 32 which 
has 64K of RAM fitted, but only 32K used). 
Th is register is u s ef u I , as '64 own e rs c a n 
utilise it from assembly language pro- 
grams. In order to prevent a crash, all you 
have to do is turn off the interrupts (ORCC 



eS50), then change modes. If you want to 
change back, all you have to do is change 
modes back, then re-enable them 
(ANDCC £$AF). Thus, it is possible to copy 
32 K Basic and DOS into RAM where they 
can be hacked, sorry, altered (a program to 
do this is listed as program one). This is the 
method that Harris's Basic 42 uses to hook 
in allot its goodies. 

The "64 owr>ers among you may now be 
wondering "but what happens when I type 
EXEC 48000 to go into 64K mode?" What 
happens is that a smalt machine code pro- 
gram is copied Into the cassette buffer in 
low RAM. This turns off the interrupts, then 
switches m the second ROM (which 
appears at $8000 to $BFFF) and copies 
some code from it. Then it switches in 
map one, which is 64K RAM mode. This 
still leaves the cassette buffer and all low 
RAM (The first 32 K) intact. It stores this 
code in its new position (ie +$4000 from 
where it got it), then repeals the operation 
until all of the Basic is transferred, then it 
' boots' t h e new Basic (th at i s not a m ach i ne 
codekicl<, buta term meaning roughly the 
same as RUN). 

Lock at figure one. This provides a 
sketch of what each toggle means to SAM . 
ril describe what each means, from SFFCO 
up. 

SFFCO to SFFC5 is the video graphics 
mode. This is used in conjunction with PI A, 
and I am not going to explain here how to 
access all the modes, as it takes a long 
time. If you really wanito know then contact 
Motorola for a SAM/68477 applications 
guide (free) which gives all the necessary 
diagrams, or get a copy of Roy Coates's ar- 
ticle on the Graphic modes in November 
^85 Dragon User. Having said that, Fm go- 
ing to try to explain it in simple terms here. 

These locations control the VDG 
memory modes, or if you like, bytes per 
page. 

MODE BINARY REAL TERMS 

000 512 

1 001 1024 



2 010 204B 

3 011 1536 

4 100 3072 

5 101 3072 

6 110 6144 

7111 7680 Watch out Picasso! 

Don't mix pages in this sense with pages 
in the Dragon Basic sense. A page here 
means the number of bytes used by the 
screen. A page in Dragon Basic means 
1 536 by tes. So, 6 o r 61 44 bytes I s correct fo r 
PMODEs 3 and 4. Using the binary columri 
from the table above (working from left to 
right or down in memory), and the SAM 
diagram, poke the odd location to set one 
bit, and poke the even location to clear a 
bit. So if you wanted to set 1536 bytes per 
page, you would: 

POKE &HFFC4,0:POKE &HFFC3.0: 
POKE&HFFC1.0 

— which are the actual registers. OJ ,1 are 
the binary equivalents. 

However, don't think that poking to 
SFFCO. $FFC3 and $FFCS will get you 
pmode4. You haven't set the PIA up, or the 
display offset. The latter just happens to be 
next in memory. 

The locations from SFFC6 to SFFS3 con- 
trol the Stan of the VDG mode you are cur- 
rently in, that is the address at the top left 
hand corner of the screen. While in Basic 
it's 1024. but it can be anything from to 
SFEOO. You notice that there areonly seven 
bits, so only addresses in multiples of S200 
(51 2) apply. There goes your fast hardware 
scroll (a technique often used on the BBC, 
which uses the 6a47's sister chip, the 
68450). And before you rush off and write 
an animation program which flips through 
frames by moving the display offset, note 
that some Dragons have a hardware error. 
so that pages over $4000 cannot be 
assigned. All you get if you try is lovely 
green swaying garbage. The machine and 
all the RAM is OK, it's just that your display 
is... different. I've just killed two potentially 
good ideas stone dead, but moving the 



Program 1: 



START 


GRCC 


£*?^0 




L.,DX 


£4Se00 


!....0[jJ=^ 


3TA 


*FFDE 




■r^ ^rf A.r 


,x 




3TA 


I^FFDF 




STD 


, X + + 




CMPX 






BLO 


LOQF' 




ftNDCC 


£*AF 




PH'S 





INTERRUF'TB OFF 

START OF BPiSIC 

32!< MODE 

LOAD h}E)(T WORD FRDM RDH 

^^4t< MfJDE 

STGREi IN Sr-^ME PLACF , 

BUT IN RAN 

EMI) OF DGB ? 

NOPE.,' 30 DO Ht"£XT WORD 

H^iTERF'-;UPTS GH 

FINISH (NOTE; EXITS IN 

64K RAM MODE) 
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display does have its uses.. If you have a 

machine code graphics prograrn which 
needs all the space it can get, try Igcating 
the screen at 1024. or even put it at 512. If it 
doesn't use any ROM calls or only a few 
simple cnes, then vvhy not locate it at 0. If 
you are using text mode, you can fit quite a 
few separaie text screens in $4000 bytes. 

f^ow we come to locations SFFD4 and 
$FFD5, which is labelled page on the 
diagram, but il doesn't do anything wh^n in 
64 K mode. I must confess I don't know 
anything of value aboui this location. All it 
has on my proto diagram iiS "MPU ad- 
dresses from $0000 to$7FFFapply to page 
£1 if PI = 'r\ 

Next we come to the legendary MPU 
rate. This as the thing alHhe bad software 
writers twiddle when they want to tur- 
bocharge their Dragons. The Dragon 
operates in slow mode normaily, but three 
other modes exist- The first is just fast, the 
second is superfast and the third is tur- 
bocharged. You will notice that you lose the 
display if you try superfast or turbo. This is 
because the machine is runningsoquickly 
it doesn't g i ve t h e poo r VDG any proc esso r 
time to do its work, so it is left bewildered, 
with the sv^aying green garbage. Under- 



neath af( tfiat. the machine is still working 
although the keyboard won't be. as it was 
designed to work at a slower speed. 

Next is SFFDA to $FFDD which is 
memory size. There are four possible 
values (2 bits), all of which are marked in 
the diagram. The Dragon uses the third 
mode all the time. If you try telling the com- 
puter it has 64K of static RAM, interesting 
things result, with a crash which kills the 
systems. 

One last comment, which is that all 
registers in SAM are cleared when the 
machine is reset. That concludes SAM, 
and I hope this has provided a helping 
hand to any prog rammer bewildered by the 
SAM chip. I should like to express my 
thanks to Compusense^ without whom, 
etc.. etc. 



Glossary 



Interrupts: Every so often the 6809 is inter- 
rupted. That is, it finishes executing the 
current instruction, then services a small 
machine code routine. When it reaches the 
RTI instruction, it returns to whatever it was 
doing before. On the Dragon interrupts 
happen every 50th of a second, and are 
causedbytheVDG chip which is signalling 



that it i£K:artng to scan the TV screen. The 
Basic ROM uses this to update the soft- 
ware clock Of timer so it can keep track of 
real time (useful when PLAYING notes, to 
see when to stop), 
MPU: Micro Processing Unit 
SAM: Synchronous Address Multiplexer 
Static RAM: Normal RAM (as used on the 
Dragon) needs what is called a refresh 
signal every few milliseconds. SAM pro- 
vides this, and it sen/es to refresh the con- 
te nts of t he RAM o r m ake it rem em ber wh at 
it holds. Static RAM does not need a 
refresh signal. The price you pay is in cost 
and si^e, as static RAM chips cost more 
and there is less memory to a chip (the ex- 
tra circuitry on the square of silicon takes 
up quite alot of room). 
VDG: Video Generator 
6847: VDG used in the Dragon. Designed 
to be used in conju nction with SAM , which 
explains why some circuitry it needs is on 
SAM. 

6845 CRT controller (different to a VDG) 
used in the BBC micro and the IBM PC 
(Spit!) 

6883: SAM^s chip number 
74LS7B3: SAM's more common chip 
number (one of a series of 74LSXXX chips). 



Figure 1 - SAM proto diagram 
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Electronic Author 

Philip Beed reviews Quickbeam's popular wordprocessor 



DESCRIBED in its adverts as "The Dragon 
Word Processor'' Bectronic Author cer- 
tainly has a lot to commend it. It combines 
ease of yse with some very powerful 
features. However as with all good things 
there is a drawback. The manual is not as 
comprehensive as it coutd be, it lacks 
featur&s which could easily b& included, 
and unfortunately it has some bugs. The 
objective of this article is to provide users 
wiith more information on using this 
word processor. If it also persuades 
Wayne Smithson to take it back to the 
drawing board and bring out an enhanced 
version then that can only be a good 
thing. Most of my work has been with the 
disc version of E A and while some of this 
a rt i c I e wi! I rel ate s pecif i cal ly to d iscs, ot he r 
parts will be applicable to tape and disc 
versions. 

ENTER As Slated, pressing ENTER is 
not actually necessary and slows EA 
down. However, it can be very useful for 
such things as adding underlines and box- 
inig titles (see figure 1). To ensure your 
I i nes are t h e same len gt h , p ress E NTE R so 
that you type the lines directly below one 
another„ When everything is as you want it 
cancel the ENTERS. 

TAB This command is again skipped 



over very lightly in the manual, what it in 
fact does is tab on n spaces (in literal mode 
only), to use it to reach a specific column 
(on a new line). Concurrent use of the £T 
command is a far belter way of making an 
address block than the method demon- 
strated in the manual. 

MARGINS and LINE LENGTH Although 
you must sick to your original top and 
bottom space, you are at liberty to alter 
other settings, namely margin and line 
length. Uses of this would be when 
changing print font to a font with more 
or less characters per inchn thereby 
retaining the same size margins (see 
figure 2), and for indenting a body of 
text (see figure 3). A point to make clear is 
when using double width printing although 
th e ma rgi n i s ta ken care of I i n e I e ngth is not 
so care needs to be taken to avoid word- 
wrap and untidy results. The best method 
Is to ensure you do not exceed half the nor- 
mal line length and issue a new line com- 
mand immediately aftercanceliing double 
width. 

PAGE NUMBERING It might have been 
better if off page numbers had been made 
the default, it is important to remember to 
putan £0P at thetop of any text if you do not 
want page numbers. Page numbers do not 



reset if you load n e w tex t so i f y o u start work 
on a second document using page num- 
bers you may be surprised to find the 
numbers do not start at one, the answer is 
to assume nothing and always use£Plsl1. 
To avoid unwittingly missing out any para- 
meter settings I have saved several of my 
most commonly used settings and load 
them adding the text to them either from 
the keyboard or by appending a file. The 
most common reasons for not getting the 
desired printout are. forgetting to put a 
cancelling command or a £ at the end of a 
centered line, and failing to leave gaps 
after format commands. These are the 
things to check for when checking your 
text. 

LOADING FILES An undocumented 
property of the cassette file loading com- 
mand is it will load virtually any cassette file 
not just those written by EA, all files saved 
by basic file writing programs can be load- 
ed eg basic word processors and data- 
bases, and some machine code files for 
example those written by DRS. The 
benefits of this could be enormous, users 
upgrading from a basic wordprocessor 
can retain there files and transfer them to 
disc, database information can be loaded. 
edited and saved in a text file format. 



Figures 1, 2&3: 

FIG In 
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THIS TEXT IS IN IMORMAI™, WjDE. pMD IS AT 10 CHARaCI'Ekh PER INCH 
WITH A I^IAF<(:ii;i;N OF TEtM CHAI-^CTERS LEFT AND SPRITE. 

ME ARE NOW IN a)NDEfJS£D fiODE WITH i? CHARACTERS 9EH INCH EUT AS YOU fkCU SEE THE M^im RESlAiN T^£ 
SANE AS I ALTEfiEE} THE FORMAT COMfWN&S TO hCCGUNT FOft THE MOSE COHFfiCT PRINTIHS- 
AND HOUl WE RETURN TO NORilAL NODE-, IT TG VLRV IMPORTANT TO LO 

WANT YOUR TEXT TO BE MISALIGNED WHEN 
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DO NOT 
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THb NEXT DEMONDRf',T]:ON :i:8 OF INDENTED TEXT, A tiOOD EXAMPLE OF 
THIS WOULD BE TO INCOF^PORATE A QUOTE lU 'iOUH BODY OF TE)^Ts- 

GOOD WORD PROCEGSORB SHOULD INCOROPRATE 
EASE OF USE WrfH F-"LHX lEIL}! TV AND FULL 
CONTROL OVER EVENTUAL TEXT LAYOUT OH 
PAPER i 

NOW WE RETURN TO THE MAIN BODY OF THE TEXT AGAIN, THIS CAN 
BE VERY USEFUL FOR. MAKING PAiriB OF THE TEXT STAND OUT. 
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LITERAL PRINTING The problem with 

jusiif led text is it does not allow you to line 
up items of text. The answer lo this is to 
switch off jusiifi cation for text where this is 
necessafy, the majiual does not make it 
clear you can do this. For example to pro- 
duce a list of items as in figure 4 use ELI 
type the items, remembering you will have 
to take care to prevent word wrap yourself 
so do not exceed the line length, and add a 
£B at the end of each line. Remember also 
my tip for using ENTER to line things up. 
On completion jse £FJ to return to justified 
nnode. £LI does not affect any of the para* 
meters you have set. so margins, page 
lenght etc. will remain correct. 

BUGS Many of these are quite serious 
and not what one would expect from a pro- 
gram costing £20. 

REPLACE FILE For some reason the 
replace file does not leave a backup file^ 
this is not a problem in itself but for some 
reason t h e replace f i I e o pt i on i s som et i m es 
corrupt. I say sometimes as it often works 
correctly, but on many occasions it reports 
"FILE EXISTS" then gives DOS ERROR 
156 then reverts back to the text file screen, 
but while doing so kills the file on disc 
There is rro indication to the user that this 
has been done except a slight whirr of the 
drive head. Anyone not paying 100 % at- 
tention could easlily befooled into thinking 
the file had been written to disc, NEW the 
file, and then save a subsequent file to the 
disc, losi ng t he n ew vers i on a nd t he old ve r- 
sion, which could well represent many 
hours workr 

WRITE PROTECT If you try to write your 
file to a protected disc, an easy mistake 
especially if you have taken a base file from 
a protected disc, the error trapping reports 
a problem but then exits EA losing every- 
thing for you. There is m fact a way out of 
this (and other crashes or if you press 
reset). EXEC 10259 renters program, then 
press BR E AK a nd us e th e old co m man d to 
recover your text, I would then suggest 
saving the text immediately and reloading 
E A as it m ay we 1 1 have cor ru pted . Th i s m ay 
not work for all crashes and should not 
even -be necessary — a little bit of error 
trapping would have seen to that 

FILENAME C EA wili alfow you to save 
filenames beginning with C but then 
ref u ses to re load th e m as it th i n ks you wan t 
to load a cassette file. The answer is to exit 
EA rename the file, a better answer would 
be for EA not to allow filenames beginning 

PROGRAM DEFICIENCIES EA lacks m 
the following ways: It does not allow disc 
use rs to save f i les to cassette . us es f or t h i s 
would be backup, and sending to other 
users with the tape version. Directory 
sc rol Is of f t h e to p of t he s cr ee n wit ho ut giv- 
ing the user a chance to see the top files, 
and with no pause facility. Disc output is 
restricted to single drive use which is ex- 
tremely fi mi ting for users with a dual drive 
as file manipulation can take a un- 
necessary amount of time in disk swapp- 
ing while drive two remains idol. Lack of 
space cannot be used as an excuse as a 
separate disc control routine could easily 
be hooked in by the main program. No 
option for exiting to Basic is provided, 



# FIG 4. TO PRODUCE A NEATLY ALISNED LIST OF ITE^S 
WE NEED TO ENTER LITERAL MODE s- 



1- JETSET WILLV 

2. SPEED RACER 

3. WORLDS OF FLIGHT 



PLATFORM, FIVE DRASOWB 

GRAND PRIX, FIVE DRAGONS 
FLIGHT SinULATOR, FOUR DARGONS 



NOW SEE WHAT HAPPENS IN JUSTIFY MODE:- 

1. JETSET WILLY ■- PLATFORM , FIVE DRAGONS 

^, SPEED RACER - GRAND PRIX, FIVE DRAGONS 

3, WORLDS OF FLIGHT - FH6HT SIMULATOR, FOUR DARGON^S 



FIG 4- Literal 



pr in tout of thg? file 



u^^d to 



#TSi4#:BS4#PL^6#LP1.LCS#LL6(a#0P#FJ FJG 1 - *tB t #DW#CTaSCE:? 
44##tt###tttt#######^# BOXED TITLES #piil4*####Wtt######^#a 
*CT4##CD#E2 FI^ 2.ttEi THIS TEXT IS IN NORMAL. MODE AN 
D IS AT 10 CHARACTERS PER INCH WITH A MARGIN OF TEN 
CHARCTERS LEFT AMD WR ITE . #B#C-^#LM i 7+*LL99 WE ARE NO 
W IN CONDENSED NODE WITH 17 CHARACTERS PER INCH BUT 

AS YOU ACN SEE THE MARGINS REMAIN THE SAME AS I AL 
TERED THE FORMAT COMMANDS Tu ACCOUNT FOR THE MORE C 
OMPACT PRlNTING«#F.#C-#LMll3ttLL6i3 AND MOW WE RETURN T 
O NORMAL MODE, IT IB VERY IMPORTANT TO DO THIS IF Y 
CU DO MOT WANT VOUR TEXT TO BE MISALIGNED WHEN U3IN 
G DIFFERENT FONTS. #B2 FIG 3.ftBl THE NEXT DEMONDRATl 
ON IB OF INDENTED TEXT, A GOOD EXAMPLE OF THIS WOUL 
D BE TO INCORPORATE A QUOTE IN YOUR BODY OF TEXT:l-# 
B1#LM213«LL40 GOOD WORD PROCESSORS SHOULD INCOROPRAT 
E EASE OF USE WITH FLEXIBILITY AND FULL CONTROL OVE 
R EVENTUAL TEXT LAYOUT ON PAPER ? #B 1 #LN.1 B#LL6ia NOW W 
E RETURN TO THE MAIN BODY OF THE TEXT AGAIN, THIS C 
AN BE VERY USEFUL FOR MAhING PARTS OF THE TEXT STAN 
D 0UT.#B2# FI« 4- TO PRODUCE A NEATLY ALIGNED LIST 
F ITEMS WE NEED TO ENTER LITERAL MODE i!-#LI#JSl U J 
ETSET WILLY - PLATFORM, FIVE DRAGONS ftB 

2, SPEED RACER - <iRANE PRIX, FIVE DRAGO 
NS #B j5- worlds OF FLIGHT - FLIGHT SIMULATOR, FOUR 
DAR60NS4*Bli*FJ MOW SEE WHAT HAPPENS IN JUSTIFY NODE = 
-#B1 K JETSET WILLY ■- PLATFORM, FIVE E 

RAGONS #F 2. SPEED RaCER - GRAND PRIX, F 
rVE DRAGONS #B 3. WORLDS OF FLIGHT - FLIGHT SIMULAT 
OR, FOUR DARG0N5 

I 



this could be very useful for such things 
as renaming files or loading other util- 
ities in conjuncUon with EA (eg address 
book) without having to switch off the 
Dragon. 

Not really a fault but an idea for a future 
product is a spell check routfne to accom- 
pany EA, again on disc this could be a 
separate prog ram which would load the EA 



text file check the spelling and formating 
erro rs, a I lowi ng it to b e I o aded bac k i nto E A 

for printing. 

So how about it Wayne, why not correct 
thebugs, and take me upon my suggestion 
for your next product. 
Program: Etectrontc Author 
Supplier: Quickbeam 
Price: £14.95 (Cassette) £1990 (disc) 
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SPECIAL OFFER! 

Exclusive to Dragon User readers 

Dragon User and Abbott Computer Products have stocks 
of three well known Dragon books which are now no longer 
available from the original publishers. This means that we 
can offer them to readers at much reduced prices while 
stocks }ast. 
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4^ Load and Go with /our Dragon by John 
Phipfis^nd Trevor Toms. A popular starter's 
cDllegtion of programs with educational 
Jiints, a section on debugging, games^ and 
a Wumpus. 128 pages. £1.95 



The Power of th& Dragon by John Sharp ^ 
and David Bollon. A guide to programming 

the Dragon, undertaken through a coltec- 

tion of 30 entertair>rng prngrams from 

games to VAT calculation. iTBp^ges, £2,75 





These books have been 
travelling around looking lor 
Dragon owners for some time, 
so although they are in 
perfect nick inside, mest iif 
the covers have a tiny dent, or 
sticker mark, or other small 
lolcen of life's experiencen 
These, like the low prices, are 
all part of the natural beauty 
of cut-price books, and do not 
affect their perlormance. 




Dragon Magic — Vour |^ 

first prog ram mmg book 

by Richard Wad man. 

This is a programming 

primer, approved as a 

Dragon teaching booJ^ 

by Dragon Data, ideal 

for youngsters (or not so 

youngsters) starting 

out. With line and 

colour illustrations. 56 

pages, E 1^0 



The first 450 orders iai ill also 
receive a FREE GAME - 
Bortkaisaladders-and- 
platforms game for the 
Dragon 32Jt's not one of the 
great DRAGON classics. Jt^s 
nol even new. But it's a great 
way to kill off those idle half 
hours when you feel like a 
break Irom reading or pro- 
gramming . . . and it's free. 



Please 

send me the 

following DRAGON 

books: 

LOAD AMD GO, £1 .95 each 

THE POWER OF THE DRAGON, eg 75 each 

DRAGON MAGIC, £1 50 each 

TOTAL 

ADDRESS 



. .™. POSTCODE.., 

Ptea&B make nui ch^quw ftrid pOSlal i5rder& to Soot Pre^s Lt<3 f Driean books) 



Bank account empty? Don't know where the money goes? 
Can't afford an accountant? Or even a lock-up wallet? 

Tfou Should have DRAGON HOME ACCOUNTS for the Dragon 32. 



• A 4pp booklet describes the optfons for storing your monthly househoSd transactions on tape, making 
forward estimates of expenditure and reviewing your budget to date or month by month, 

• The acoompanymg program was originally marketed by Gemini Marketing at £19.19. DRAGON 
USERS special offer price is £6.50, INCLUSIVE of postage and packing. The program comes 
on cassette only — we regret there is no disc version avaiiable, 

• DRAGON HOME ACCOUNTS can handle up to 150 transactions a month of up to 
£10,000 each. The program can display a bar graph plot of monthly expenditure ^/"^ ^^^^ 
on any particular item, and store fixed values for regular monthly ^/"^address 
outgoings. Information from earlier months stored on separate tapes 
can be loaded into the program. 



Piease 
send me 

copies 

ofORAGON 
HOME ACCOUNTS, 
atEaeO&ach. TOTAL 



Please makeoul cheques Ot postal ocdsra to Scot Pi^ess LM (htoma Accounts) 



IMPORTANT: When arderino special offer items, pu can send your orders for BOOKS and for HOM E 
ACCOUNTS fo us in the same envelope if you wish, but p)ease maNe out payments for BOOKS and 
fur HOME ACCOUNTS on separate cheques, and send them with the separate coupons provided 

(photocopy coupons are acceptable). This helps us to keep the flow of orders separata, and seodth^ 

goods out more quiclcly. 

SendyourorderstoDragon User at 12/13 Little Newport St., London WC2H 7PR marking 

the envelope DRAGON SPECIAL OFFERa 
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ZTCOOMBE ROAD. &OUTHMfNSTER. ES$EX. CMQ 7AH. rm 
lEU 0621 7725a9 for 24-MOUR CREDIT CARO SALES f ^ T 



AyiNTERNATIONALTWIN PACKS 

.^venlufft'TimB Muu'niie — Se^iet 

Wssion^hDEt Twi^i — Vwxtoo 

Casiie^Golden Vtayag& — Wizard o\ 

AKyrsWulk - fen Liltle lf>dians/Oircua — 

Pirale Ad^*nl»#re — Pyramd or OffMH — 

Savage Isl3n<j Pafi 1 & 2 — Sorcerer dF 

Clar^. CafeCle - Eacape Imm Pulsar 7 — 

Anow of Ghfei^lh Part 1 4 2 — Perg^yH and 

AndnS^netfa — Strangg Oddessey 

CHOOSE YOUR TWIN PACK FROM THE 

ABOVE TITLES FOR ONLt 

t5.5Dpef Twin P^Ck 

SOFTWARE PROJ-ECTS 

Jel &e1 Wilty^antC Mir^r - TWIN PACK 

- ONLY £7.95 

DESIGN DESIGN 

Dark 3lar.''Rommel5 H«vang8 — 

TWIN PACK- ONLY £7.S5 

Tijb&\^av Army — E2.9S 

BLABY 

POuldar Cra&h £5.Q0> 
Cavai'ns c/1 Chaos C3.9& 
Sew^er fiat-Ratders £3 .99 

CopiaSiia^-nn£l.9ft 
Sombs fltnt-ay Ba&il ELSfl 

Perilous Pfl t1.99 

Sfocks Kingdom S.1J99 

3iarDfttenceE1.99 

MICROVISION 

Baan SLslker £7.50 T^e Tsili&niAi^ £7.50 
A&F 
'"^ SOFTVtfARE 

Chueififr.EggE.2-^9 
Screaming AbdOt^ ^-99 



PROGRAM 

FACTORY 

MiniaWarriGf — £3^99 

COHPUTAPE 

Ma^ne^ aFKJ MinoUkiii' 

ONLY £2.9^ 
Whiflybird Bury E2.W 

BLABV GAMES 

Kung ri. I ts.CM) 

Karma Crazy E2.9& 

Olympic — ta.M 

Cosmic Cru&acJer 

E3.99 

Barmy Bui^ra 

£1.99 
DadE-t1.99 

CRA2Y 
FOOTER 

Iram Computable 
Only £.2.99 

A<>AME0FFOOre^L 
AND IT'S NEW! 

MEWSON 

CONSULTANTS 
3D LunatlacKt2.99 
3D SaiddiSCl AHack 

30Spac*WarSt2.99 

SUMMER SPECIALS 

INCENTIVE 

e&c»( Tracjh E4.0fl 

r^loon CraBta £4.00 

Eddy Steady Go ^4.D0 

The Y.&\ trilogy £4.Q0 



OCEAN 

HunchbiiCkE1.g9 

B&H 
SOFTWARE 

And All Because 
£^.99 

PubCr^wiEa.g^ 

IHPSOFT 

ChicKsn Hu!^vFruily 

£3.59 PAIiR — 

£1.&9i^AeH 

MASTERTRONtC 

VagasJackpol 
6i^Drluef £1-99 

SMtTHSON 

COMPUTING 

VJoid Proc^sii^r 

E14.9S 

CABLE S/WA RE 

Swperbcwica.g-s 

?ak"5-San£2.99t 

FafViaa-y F/qhlC2.g9 

Ouazimz^do £2 "99 

PERIPHIALS 

Pfraksoft u<y<:£b-:.< 

£^.9S PAIR - tS-SO 

EACH 

COTISLTMER 
ELECTRONICS 

StribfrCoiiflrol 

Joysticks 

£17.9^ Pair 

Casselte Lead E3.95 

AriolLeacE2.&0 

ee*Tf1rT]nics Priowir 

Cafijle £11.95 



To opA^t me above ptesM sand Cheque/Poalal Order made payable to 
COMPUTAPE. lot he pbo^w address. For Catalogue only, please send SAE. 
PRICES INCLUDE FIRST-CLASS POSTAGE and pgckmg. Overseas Ond^rs 
welcomed. COMPUTAPE: THE ONLY SOFTWARE COMPANY TO MAKE 
YOU R D R AGON CH^PS FRY NOT CR Y1 wis 



i^, i^ ^^ "^ "^. i^ 

H.C. RNDERBEN COMPUTER R, S 

HIGHLY RELIABLE 
SOFTWARE and HARDWARE 

WE ARE THE ONLY ONES m THE WORLD 
LICENSED TO DISTRIBUTE OS-9 OPERATING 
SYSTEM LEVEL 1 FOR THE DRAGON COMPUTER 
INCL. EDIT ASSEMBLER, DEBUGGER, AND THE 
SYSTEM PROGRAMMERS MANUAL £174,00 
SOFWARE FOR THE OS-9 OPERATING 
SYSTEIVl: 

OAD DMODEM COMMtJNICATION PROGI^AM FOR TRANSMITTING OR 
RECEIVING VIA MODEM (SEE DRAGON USER MARCH 1987) £89.00 

CAD PATCHeO MODIFIES TOUR ORIGINAL 0&9 STYLO OVNACALC OR 
RMS TO USE SO CHARACTERS PR. LINE IF YOU HAVE PLUS EXPANSION 

tM.90 
CAD DISKFIX DS80 (DOUSLE SIDED 80 TRACK DRIVER AND BODTER) 
UPGRADES YOUR 40 TRACK OS-9 OPERATING SYSTEM ' FLOPPY DISK 
TO AN 80 TRACK DOUBLE SIDED OS-9 OPERATING SYSTEM FLOPPY 
DISK £80.40 

CAO TROUBADOUR RFAL TIME DISSASEMBl ER £54.90 

SOFTWARE FOR THE DRAGON: 

CAD SUPER-WfllTER II TEXT PROCESSOR. UPGRADE TO Ol&K £33.30 

DDL SUPER-WRITER II TEXT PROCESSOR ON CARfTRlDGE 

INCL . CAD S UPER WRITER Ol SK U PG RAD E . £77£5 

WE STOCK SOFTWARE AND HARDVjARE FOR OS-9.. FLEX AND UNIFLEX. 
PRICES ARE INCL VAT. 12 MONTHS GUARANTEE ON SOFTWARE AND 
HARDWARE POSTACE AND PACKING ADD 1D FOR HARDWARE {MIN. e2 
MAX. £20) AND 5% FOR SOFTWARE (MlKl. €2. MAX £5) SEND CHEQUE 
MADE PAYAQLE TO: 

HX- ANDERSEN COMPUTER INC. 
ENGLANDSVEJ 380 DK-2770 KASTRUP 
TELEPHONE: 01-52 44 04 TELEX: 31116 
DRAGON DISTRIBUTOR IN DENMARK. 

OS'? IS Piec^lSTTzRED TM CnF MIGPO^VARE AND MOTOROLA, USA FLEX. UNFLEJ^ IS 
REGISTERED TM OF tHE TECHNICAL SV^TEW CONSyLTANTS. USA CAD IS 
REGISTERED TM OF HC ANDERSEN COMPUTER DENMARK 
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CLASSIFIED ADS 



DRAGON 32. Konix joystick, 
light pen. over 30 original 
games including Fire- Force, all 
leads, boxed £70 ono ask for 

Niaz Leave. Tel: 01-892 9985. 



SWAP ALL. for prinler with 
graphics or plottef [M min} or 
sell for E65. Dragon 32, dust 
cover, pair Delta Analogue 
joysticks, software in cl. World of 
Flight, Telewriter graphics 
system, etc. Mags/books. All ex- 
cellent condition. Tel: 02214 
e0552 



DRAGON NEWS magazine out 
now' Includes offers, games, 
reviews, software exchange, 
listings, adventure help and 
more! Foryour trial issue, .send 
50 p & stam p to D ragon News, C 
Vollbracht, 110 Alpine Rise, 
Styvechale Grange Estate, 
Coventry. CV3 6NR. 



WANTED Race Sideways Rom 
r an ot her Andtek Add b us PC B 
or CO m p I ete. Wil I cons i d e r everi 
if rest of system has to come with 
it. Cash waiting (0909 477734). 



DRAGON 32 joysticks, plus 
£100's of games (all originals}. 
Only ESO. Call Ross on 
Chandlers Ford (0703) 250483. 
Anytime. 



DRAGON WITHNEWfullspec 

64 board p.s.u. leads. £45,00. 
Working 32 board £20.00. Offers 
please for edit + 32/64. Edit + 
Dragon PI us 128 cartridges. 
Trojan light pen. Spnnt compiler. 
Plusother utilities. Colwyn Bay 
(0492)47813. 



DRAGON GAMES for sale. In- 
c!udGS some latest titles and 
many Micfodeal hits. Swapping 
considered —send details: for 
our full list send an s.a.e. to: 
Chris Vollbracht, 110 Alpine 
Rise, Styvechale Grange 
Estate, Coventry, CV3 6NR. 

SUPERDOS disk drive con- 
troller kit (excluding case) £55; 
tested working Dragon 32 (no 
lid) £33: Untested complete 
could be working! £35: Most 
Dragon spares inc 74LS783 — 
£10.25, 6809E. 4164, trans- 



formers. CPU^s. PSU'PCB. 
Phone for details — Nick Spiers 
0892 44070 eve^s. 



OVER 100 GAMES for sale from 
50p each + p&p- Also back 
issues of D.L). send s.a-e. to H. 
Grey. Three Trees. Green Farm 
Lane. Billerlcay, Essex. 



DRAGON 32, joysticks, ElOO^s 
worth software, over forty- 
Dragon users — £120, 

Telephone (091) 5220727 
evenings- 



DRAGON computer & games, 
tape recorder, joystick manual. 
Can be split. Tel: Harby 
(0949)60451. 



HERE S MV CLASSIFIED AD. 
fpleasff write your copy in capitals on the lines below) 



Name . . 
Addra^s 



Teh 



Please cut out and send this lormto: Classified Department^ 
Dragon User, 12-13 Little Newport St, London WC2H 7PP. 
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Write: ADVENTURE 

Peter Gerrard talks about words and anniversaries 



A3 promised last month, well be spending 
some time examining a more detailed ver- 
sion of our parser. We might not have a 
pars&r Ihat compares with M&gnetic 
Scrolls, but if we produce any hints and 
ciues for the finished game at least we'll be 
able to lype them ali in! (Severe bug in at 
least one computer version of The f^wn). 
By way of a sJighl diversion, after ail the 
programming fs finished for the montJi, 
someone recently was asi<ing how to go 
about getting ideas for an adventure so 
that you can have a game ready v/hen a 
famous anniversary comes around. How 
to, in other words, have the right adventure 
ready for the right time and thus hopefully 
increase your sales. 




Sutfirst, theprogramming, and asa look 
at the listing will tell you, what a lot it is too. 

Some things, youH be pleased to note, 
remain pretty much the same as before. In 
particular, the routine to accept an input 
from the player hasn t changed by very 
m uch . Li nes 60000 to 60032 take c a re of al I 
this, and if you managed to u nderstand the 
explanation in the June issue then you'll 
have no trouble in working your way 
through this lot. The only real difference 
are a) we keep track of the previous entry 
from the player in case they want to repeat 
a command and b) we allow for keys like 
quotation marks (for talking to other 
characters) and commas, which are used 
for separating commands. 

This rrieans that we can happily accept 
inputs of the form: 

SAV TO GEORGE ^'ATTACK THE TROLL" 
SMASH THE DOOR,AGAlN.WALK 
THROUGH.GO SOUTH. EXAMINE 
THE GROUND 

or whatever turns you on, I suppose. 

Now all we have to worry about is the 
code that makes sense of all this lot. As 
with accepting the inpul, some of it wIN be 
quite Familiar, and it all really works on the 
same principle as the mini VERB .... NOUN 
parser covered in the June issue. If you 
read the July one you should have got most 
of your vocabulary sorted out by now, or at 
least all tJie essential parts of it, but the pn^ 
g ram i nc I udes j u st a few wo rds to en able u s 
to lest you've entered this month's section 
of program correctly. 



We'll take each new addition in turn, and 
concentrate first of all on the section that 
looks for not only verbs and nouns, but also 
link words, action words, and addrtional 
nouns (if you'd typed in something like 
PLACE KEY UNDER DUSTY BOOK). 

Lines 4016 to 4042 split the sentence up 
as appropriate, taking out spaces and 
references to the words Ihe' and 'a' in lines 
4020 to 4026. Note that the presence of a 
verb is checked in fines 4016 to 401 8 before 
we start removing parts of sentences. It's 
no use chucking out all the extraneous 
words if we haven't even managed to find a 
single space in the player's input. A space, 
after all. is what separates the verb from 
the others words. 

Line 4044 then truncates everything into 
a five letter word, so that if a player had 
entered as his verb EXAMINE then V8$ 
would just contain the letters EXAMI after 
passing (or is that parsing) through Eh is 
line. If you want to check for more or less let- 
ters then just alter this line accordingly. 

Lines 4046 to 4074 then do all the check- 
ing for known verbs, link words, nouns and 
so on. Variables like VB, NB and so on are 
returned as being the verb number, the 
noun number (LI being the link word 
number and AC the action word number: 
nouns are split Into ordinary nouns and 
additional nouns, and have the variables 
NB and WA attached to them.) 

Assuming everything is found to be a 
word that the program has been taught to 
recognise, the program trundles through 
to I i n e 40B4 a nd retu r n s f ro m t h i s section of 
the game. Now, having got numbers to 
represent verbs, nouns, and so on, you can 
easily include code of the sort: 

ON VB GOTO 1000,1050,1100 

and so on , so th at verb one wou Id take us to 
line 1000. Here, if you use CP to represent 

the player's current position in the game, 
we could have something like: 

1000 IF CP-1 AND L1-13 AND N0=21 
AND 0B%(UH-1 THEN PRINT '^You 
throw the book at the king in disgust 
and storm out.' :OB%(U)=CP:ZZ^ZZ-1: 

RETURN 

Here we have assumed that the thirteenth 
fink word is a book, the twenty first noun is 
the king, the first verb is the word 'throw' 
and 0B% contains the position oF all the 
objects (minus one indicating that it's 
being carried) while Z2 is the total number 
of objects that the player is carrying at the 
time. Thusthe book is thrown, it is placed in 
the room (by the statement OB%(LI)=CP) 
and the number of objects being carried is 
decreased by one. All this in response to 
the simple sentence from the player: 

THROWTHE BOOK AT THE KING 

What if the player wasn't carrying the 
book? Well, line 1002 could read: 



1002 IF CP-1 AND LI = 13 AND N0=21 
AND0B%(LIK)-1 THEN PRiNrBut you 
aren't carrying the book.': RETURN 

Perhaps you'd like to expand on the 
response and have the king set about 
beating up the player for his impudence in 
throwing something at a mighty ruler Or 
even attempting to throw something, as is 
the case with line 1002, 

Unknown words 

All very well if the program understands 
every word in every known tongue, but alas 
there will come a lime when the program 
comes across something that it doesn't 
understand or which, regrettably, it recog- 
nises as a bad word. So, we have some 
code to take care of that 

Lines 4076 and, more importantly, 4012 
to 4114, look after the latter of these op- 
tions, and ('m sure that should wholesome 
people as readers of Dragon User cannot 
begin to imagine what rude words are be- 
ing replaced by asterisks here. This is a 
farniiy magazine, come on, we don't want 
to get fnto trouble. Freddie Starr ate my 
dwarf indeed. 

Words that aren't recognised are 
covered in lines 4060 to 4090, where DN$ 
conta i n s th e wo rd that the p rog ra m doesn 't 
know. Okay, so it should be DKl we canl 
all be perfect. DIMS itself can come from a 
variety of different places, including lines 
4048, 4054. and soon. Anywhere, in short, 
where an unknown word can be found. 

The little routine in lines 4086 to 4090 
comes into play if the player is attempting 
to use a verb as a noun, or vice versa 
perhaps, and tefis the player that the word 
Is a known one but isn't recognised in the 
context that he is trying to use it in. Other- 
wise, he just gets told that the word is an 
unknown one. 

Repeated instructions 

By using the word AGAIN, or more simply 
the abbreviation A, a player can get the 
computer to repeat the last instruction. 
Uniess, of course, the last instruction con- 
tained an unknown word, in whi-ch case 
line 408Q might come into play. Assuming 
that all has been understood (including 
something like OPEN DOOR, CLOSE IT 
where the 'it' is translated back to be a 
'door' agam by line 4064) then lines 4006 
and 4006 look first of all to see if the first 
thing encountered in a sentence is an 
AGAIN or an A, and if it is, then sort out the 
input strings accordingly. Now you know 
why th e J n p ut ro u ti ne was mod i tied si i ghtl y 
so as to keep track of the previous entry by 
the player. 

Lines 4092 to 4100 are also used by 
the AGAIN routine, but only if something 
is found that can be AGAINed, if you'll 
excuse the phrase. Here we are also look- 
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i n g for add itional com m an d s, separated by 

the use of a comma. You'll note the search 
for this in line 4096, so that the program can 
be persiiaded to cope with things like: 

PUT KEY IN DOOR.OPEN IT.GO 
SOUTH, A,A JAKE AXE FROM WALL 

And if you find that the program doesn't 
work then I shall use the excuse that 
MBgnBtfc Scrolls put forward when writing 
to a friend of mine after he had complained 
about a fault in one oftheir programs. 

The program worked perfectly, they told 
him, It was the design of the computer that 
was at fault! 

No, seriously, It does work. 



Conclusion 

Amazing how rapidly one can run out 
of space. I was well prepared to talk all 
about getting ideas for advent ures^ 
searching through encyclopaedias for 
dales of historical imporiance, and so on. 
After all, it is quite important if you can 
manage to produce the right adventure at 
the right lime. 

Whoeve r gets som eth ing out by J a n ua ry 
of next year, in time for the 200lh anniver- 
sary of all future England cricketers being 
shipped to Australia, wjll make a bob or 
two. provided that the adventure is any 
good of course! 

But, as a brief word, don't always go for 
the blatantfy obvious- If it is that obvious. 



a bigger company than you or I will be pro- 
ducing something , you can bet your life on 
that. Don't always 90 for exact anniver- 
saries either, as I think we can safely 
assume that historians do not know exactly 
to the second when some of the more 
ancient events took place. Give them (and 
yo u I ) a year r so leeway i n e i th er d i rection . 
Finally, look for anniversaries that you can 
exploit and perhaps get so me educational 
sales out of, apart from any others you 
might gain. 

The Crusades, perhaps. The Third 
Crusade (check your dates!)- Well return 
to this topic at a later date, methinks. 

For now, if you can enter the parser in 
readiness for next month's issue that wifl 
be sufficient. All homework excused. 



PareinK by 1 . . 

4 x$=ClfK*<34? rdwS=" I don^t know the wor^ 

5 DIM vbt<50> ,acS<503 , liS<50>, ao*<50) 

6 nbS i 1 > =^' daor" i vb£ £3 ^ =" cl pse" : naS C 1 ) =" d 
DOr" : nb* tl>="siialler"[ vt>*<l>="-Dpan"3 li£C 
l>="blue" ract Cl)="nn" 

7 nz=l: nv=2 ! iifi=t : nc=l r nl=l 

10 GOSUE 4 000; PRINT " vbt=" vb*i PRIITT'^ac^^ 
^*ae$!PKlMT"Li$^"li£:PISlIiT"nAl="na£:Pi2IllT 
^'llb$='^3lblEG0T0 to 
4Q00 REK ind^r at PQUHthing 
J1002 pr*=cin* : pn$=n&t i pp$-ni S^ : ee=0 r ag = :; I 
F anOC^ THEN cii]£=an4 

4004 PRINT: PELHT ">"j[GDSUB 60000 
4 006 IF LEFT$(om$,5>^^^agflin-^ THEM ag^l:e 
ni*=prl: an$=MrDt <apS^ 7> j pfc*=MII>$ <pl£*, 7> : I 
F an*^"" THES aii=Q 

400a IF LEFTitcnit, l>="a" lUBJS ag^ljciiiS = p 
riians-KIEis tanl,3) : pkS=MID£ Cpka, 3> : IF an 

t=H.II ^UEU gj^^Q 

4 010 isil-"": nbl""" : 1 li="" s aGE="'^ : vbS="" i 

im=0: nb-0: vb=0:ac = O: ll = Oi vl4=^'"s 111 = "" : a 

1*=^'"^ icial* = "" : iiibl*-"" 

4012 lc=LBN<cm*? 

4014 GOTO 4092 

4016 FOE 1-1 TO Ic: IF MIDS (ciBl^ 1 ► i:s=" "T 

HBF vlS = LEFT4<:cTiiS, l-l>:fc=ii GOTO 4020 

40ie SEXT i^vl£=ciii4-G0T0 4044 

4030 FOR l = k TO lc:IF MID^ Ccml, 1+ 3)='* a 

'' THBB cittt = LEFTt<cniSHl'l)+MID$(cin*,l+g> 

4022 BEXTiFOR ± = k TO Ici zS^^MID* CciS*. U 5> 

4024 IF 2*==' the ^'THEN ciiiS=LEFTi Ccmt , 1-1 

>+MiDiCeas, ±44) 

4026 ITEIT 

4028 FOK l^k+1 TO Ic: IF MLDt Cgid* . 1 , 1 >=" 

"'THEM llS=JCIDt CcmS, k+1. i-k-l> J k=i:GDTO 4 

032 

4030 NEXT; nAlS-MIDf^cmS. k+i:^ : GOTO 4044 

4032 FOR t-k + 1 TO Ici IF MID^ (.ciflS, i , 1>-*^ 

"THEM ali = MII>SCqiii£^ l£+l. t-k-l); k=l;GOTO 4 

036 

4034 NE3CTi nali=MIDl(cmiH k-l-l> : GOTO 4044 

4036 FOK i^k+1 TO iC: IF MlDt Ccml. i . 1>=" 

'^THEir nal*-MID*<cin*.k+l, i-k-l> : k-i : GOTO 

4040 

4039 NEXT:Tial^=HID*(cii*,k+l> iGOTO 4044 

4040 FOR l = k+l TO lc:IF MIDi^cm* , 1 . 1 >=^' 
"THEN nbl£=HiD4<ciBS,k-hl. i-k-15 : k=i : GOTO 
404-4 

4042 NEXTrnbl*=MID*<cra*.k+l> 

4044 nbt^LEFT^^nbl*. 5>: nafi=LEFTt i^nal*, 5> 

; ac£=LEFTi Cal* , 5 > : 1 i A = LEFT* (1 U , 5 > i vb*-L 

EFTtCvl*,5> 

4046 FOE 1 = 1 TQ llv:IF vb$a>=vb* THEN vb 

=1-G0T0 4050 

4 04a HEXT lfvb=0!dn*=^vl^:GOTO 4076 

4 050 IF 11*='^" THEN 405^ 

4052 FOR 1 = 1 TO nl:IF Ilta)=^]3it THEN 11 

=1:G0T0 4 056 

40S4 HE3CT: ti = 0EdnS=IIS-GOTO 4076 

4056 IF ac*^"" THEN 4 062 

405a FOR i-1 TO nc: IF acSa)=acS THEN ac 

= l;GOrO 40^2 

4060 NBXT^ac=0:cln*=all:GOTO 4 076 

4062 IF TLa£="" THEN na=0^ RETURN 

4064 IF tiaS="±t" THEN na* = pp£: T5al*=pp* 



4066 FOE i = l TO nnMF aa* (i ) -nei* THEN na 

=i!GOTO 4 064 

4 06 & BEXT 1 r na- : dnS= na 1 S : GOTO 40 76 

4070 IF nbli='^" THEN 4 076 

4072 nbS = LEFT£(;nbl*,5>l FOE 1=1 TO nziIF 

nbta^-nb* THEN nb=l!GOT0 4064 

4074 NEXT: nb-0:dnS=nbLii GOTO 4076 

4076 5^ = 1: IF vb* = '"' **»*'* OE vbl="*»**" TH 

EN PRINT "Vatcb It-'': RETURN 

407a <iOTO 4 0S6 

40S0 IF dnS="-a" OR dDS^'^affain" T-HEN PEIN 

T"YDiL're not inaking much ^sjiss I^m afrai 

d. "rdia-1; a#-ir Return 

40S2 PEIPJT dN^^M^l dn*;x*:" , " : dn=l 

4034 EBTUEN 

4066 vS=LEFTSCdnS. 5> : FOR 1=1 TO 50rIF v£ 

-vb$<.l> OR vi = ocS<i> OR vl = llta> OR vi = 

no*(l> THEN 4 0^0 

40&a NEXT; GOTO 4060 

40^0 PRINT dw^: x3^; daSjXSj" in that cante 

x±.." 1 EETURN 

4 0^2 IF ag=l THEN 4102 

4 09'4 an-0;aQ*="" :FQS 1=1 TD Ic 

409^ IF MID* *pk*, 1, !>-"," THEN anS=MIDSC 

pkt. i + l> : cint = LEFT4<clDi. 1-1) : pk*=MIDS «:pk* 

, t+lJ ! an=lrGDTO 4102 

4 0^18 NEXT 

4100 IF anS="a" OR anS=" again" THEN ani- 

cm^ 

4102 lc=LEN<cral) : Ge=0: FOR 1=1 TO Ic 

4104 IF MID* (cm*, 1,7)='^ ****»**" THBF cm* 
= LEFT$<OHl*, t-lJ+KID4(ciB£, i-t-SJ i GOTO 4114 
4106 IF cm$=""*#*^»***" OR cni* = " ********" 

THRU PRINT "And vou , -^ ye- 1 : RETURN 

4105 tt = HIi:J*(cill$, t.6) : IF t*=" * m »*!Hl#'^ O 
^ ts=-'*##**4f¥>' THEN PHINP'Behave. '':GOTO 

4124 
4110 IF MIDtCcraS, 1,4 5 ="*»**" THEN PRINT 
''Curb yDur tongue. ": GOTO 4124 
4112 NEXTiGUTO 4i:S0 

4114 PRINP'Stati SW^arin^. " : IjOTD 412-4 
4116 RETURN 

4118 PRINT "Eria. no. ^^ : se=l : RETURN 
41^0 REM inder of &PTi»thlng 
4122 GOTO 4016 
4124 se=l! RETURN 
60000 BlS-omS 
60002 cm^='"' :h=l 
60004 FRTNT "* V ; CHRS<:S> ■ 
6O0O6 at=IHKE¥a:iF a4="" THEN 6000^ 
60006 REM 

6O010 REM tad&r df Eomethlng ELBE 
60012 z^ASC(a*> 

60014 IF <i>&7 OR z<65J AND zt>32 AND z< 
>44 AND 3<:>13 AND zoa AND Z<>3A THEN 60 
006 

60016 zI=LEN<cm£^ : IF ^1>75 AND CzOlS AN 
][> 2:<>6> THEN 60006 

60016 IF E=32 AND zl-O THEN 60006 
60020 IF z-44 AND ^1=0 THEN 60005 
60022 IF z=13 AND zlOO THEN PRINT " ^^ C 
ilRl (6 J ^ " . " ; T?lci-cra4 : RETURN 
60024 IF E-l^ THEN ©0006 

60026 IF 3 = 6 AND iLOO THEN G™S = LEiSTa tcM 
*.zl-l>; PRINT a*; ^ GOTO 60004 
eN0026 IF z = 6 THEN 60006 
^0030 IF 2^34 ANP zl=0 THEN 60006 
60032 cni$=cnit + ^t^ PRINT aij:GOTO 600O4 
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WHAT a quiet unassuminig lot you Dragon 
adventure fanatics are. Apart from British 
Telecom engineers witii Dragons wiio use 
British Telecom stamped envelopes lo gel 
in touch, and people wlio write on pinl< 
paper, or yellow paper, or (urgh!) green 
pape r, som eih i ng I ike n i n ety per cent of t he 
letters I get are grovelling pleas for help 
with various adventures. Of the rest about 
half are offering solutions to vast nurnbers 
of different games, and the other half are 
, wattermg on about Jet Set Willy and other 
things only obtiquely related to the 
business of solving adventures. Some- 
thing strikes me as odd here, somehow. 
Does it mean that nine oul of ten Dragon 
owners, who expressed a preference, are 
incapable of solving adventures? I 
shouldn't think so. Does it mean that nine 
out of ten Dragon owners are like the writer 
of this col umn and are a wee bit on the lazy 
side? Ahah, much more I ike it, so iet's have 
some more solutions please, chaps. 

Solving everything 

Onto Someone who has probably solved 
more Dragon Adventure games than have 
been written, and is now going about 
writing his own just to redress the balance. 
Young Hargrave, for it is he: a letter from 
him is like a stroJi through a post office. 
Wads of paper, jiffy bags, stamps, more 
envelopes, tapes, all sorts of interesting 
things. Plus, and this is what they want, 
solutions. For 20 pence, to cover printing 
costs ( i t says h e re) h e can offe r sol ut i o n s to 
Tangtewood, Vortex Factor. Colossal Cave, 
JrBkboer, Aquanaut47h E? Diebtero. Black 
Sanctum, Madness ^nd the Minotaur, 
Juxtaposition, Don't Panic, K&t (part one), 
Syz>gy, Starcrash, and something called 
others! By which of course he means every 
other adventure in the known universe, I 
have no doubt. His address is Crawley Hill 
Farm, Uley, Dursley, Gloucester QL11 
SBH, although that could beSBH I have to 
admit. Simon Hargrave, may your post- 
man curse this colymn . 

The game he sent to me. Starcrasft, was 
mentioned by big brother in the January 
column, so we won't go into any great detail 
about it here, except to say that it had been 
updated somewhat since then. It includes 
a very useful verb, VLIST, which prints out 
a list of all known verbs. Very handy when 
youVe convinced that the program writer 
has been watching too many episodes of 



Call My Blutf. While trundling about an 
unknown planetawashwith alien life forms 
and acid , which is a bit like going into 
Watney's pub in Birmingham, I was 
reading Simon's letter accompanying let- 
ter, or script for the next six months of 
Easte n d e rs, w h ich ever is th e sh o rte r, H e is 
trying to marketthisgame, but says that the 
software houses will not themselves take 
n t he respon sib i I it i es of m a r keE i ng a Basic 
(with machine code additions of course) 
adventure. 

Now the software houses can naturally 
enough please themselves about what 
they decide to take on or ignore, but 
Simon's point is worth pursuing, Most of 
the retailers will not stock any adventure 
that doesn't contain graphics, unless it^s by 
Infocom. Which \s not, by the way, a com- 
ptaint about Infocom. Good luck to them. 
T he excu se t hat most of t hese reta i I ers g i ve 
is exactly the same one as Simon gets 
when trying to market his Basic adventure, 
namely that there's no demand for them. 
Of course there's no demand for them if 
nobody stocks the blessed things! A but- 
cher who didn't stock meat would probably 
come to the conclusion that there was no 
demand for it because no-one came into 
his shop. How do they know? Market 
research on people who come into the 
shop? If you know you're only going to be 
able to l^uy over-priced and over- hyped 
(generally) graphic adventures and you 
don't like graphic adventures then you 
won't go into the shop, and so the results of 
any market research done in that shop will 
be totally incorrect. 

What can be done about this sort of 
situation? After all. if W,H. Smiths won't 
stock a game you can hardly persuade 
them to do so. If Ostrich Software won't sell 
your game you can't tel[ them that they 
muston penalty of death to IheSpanish In- 
quisition. After a 11, no-one expects etc. etc. 
etc. Personally I liked Simon's Staf crash, 
but haven't got the clout to market it. I can't 
rush around Wigan {of which more Jater) 
throwing copies into every shop I come 
across. Perhaps you'd like to tell me your 
views on the subject. Have you tried 
marketing a game of your own? What sort 
of problems have you had. and more im- 
portantly, did you find any solutions to 
them? Simon Hargrave, and I await your 
letters. 

Back to this letter of the young boy 



Ha rg raves again. He offers us some 
PO K Es fo r KBys of the Wizard, if yo u "re h a v- 
ing problems with this particular bash 
Three little goodies in all. and they are: 
POKE &H200F.&H12 and 
POKE&H2010.&H12. 

This disables death, which would be most 
convenient for a lot of us I imagine. Accor- 
ding to Simon this takes care of most death 
situations, and all you have to do is press 
'W to re-incarnate yourself. I shall try and 
remember that next time I visit the Seven 
Stars. 

POKE&H1E9E.0-255. 
This governs the strength of all the 
creatures in the game. However, set it too 
low and you'll manage to stop the Unicorn 
helping you, which is definitely not what 
they want. 

POKE&H18ia&H0F. 
This allows you to rest whenever and 
wherever you want, so that you can get 
your strength back whenever it's needed. 

Unfortunately even with the help of this 
lot Simon hasn't managed to finish the 
game, and seems to be convinced that it's 
impossible. As if. 

One more mention for him, and then 
we'll ignore him for the rest of this month . 
and possibly next month as well. Not that I 
think he'll go away 

Tips on TBngie\Aroad. and no backwards 
writing because all the blood rushes to my 
head. To reach the firefties you must go 
n rt h , e ast , west . no rt h wit h Foghorn at the 
southern entrance to the marsh at nighL 

To get Bruce to the island you must drink 
in the Western Well and then jump on the 
sphngboard- 

To get Beanbag i nto Schark Castle youll 
have to wait until the end of the game. You 
can enter by using the fire exit, but only if 
you can find '1he silly thing!" as the 
Hargrave pen has it. He also doesn't 
mention where it is, gloating about people 
who can't Nnd it, talking about certain 
animals who like to bury their heads in the 
san d . . .y a wae vigatah wo h I 

Northwards 

Enougl^ of him^ let's leap about the coun- 
tryside and head further north even than 
Wigan. Heavens, John Beagrie, up in 
Aberdeen, tells us that he had managed to 
sort out the Gi-Ants, who seem to have ap- 
peared in almost as many games as the 
legendary Grues. and who pick up as 
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many mentions as the renowned dwarf 
Dimli Gloing. Anyway, to get past them 
whoever had the archangel should simply 
LEGNAHCRA DEW, which seems a bit 
drastic but works. Beyond there our Scot- 
tish friend runs into problems, although he 
does lei I us the ASKing at the citizen's ad- 
vice bureau (an ordinary tale of everyday 
advisory folk) will get you a spell word and a 
magic carpet, and that wishing on the 
wishing well will transport you to the other 
wishing well, nextto old friends the citizens 
who dispense advice. 

By t he way, M r. B eag ri e. t he verb B R E as 
covered in the March issue refers to BREak 
not BR Eat he. and hence the response 
about violence, pJease. We all make 
mistakes. Finally, he asks for hint sheets on 
a number of adventures, but as I only buy 
sheets of paper in units of 500 at a time 
you'll have to wait a wee while. 

Text compressor 

Continuing our countryside forays and 
cunningly heading ever closer to Wigan we 
get to Sheffield, wherein lives John Foster, 
at 94 The Oval (personal cricket ground, 
must be well off). Firth Park, Sheffield S5 
6S R Tel I i ng me abou t larg e f r i en d s of you rs 
does not guarantee a mention, John, 
especially when they're called Arnold and 
Sylvester The latter as we all know, is 
about as tall as the aforementioned Dimfi 
Gloing. but I daresay if Arnold (no I canM 
spell his surname!) spilt my drink Td pro- 
bably buy hirn another one. John has writ- 
ten a Basic text compressor for Dragon 
adventure writers, which costs £2.00 plus 
50 pence post and packaging, and this 
magnurr opus he refers to as System One, 
The instructions for use are about as 
long as a good issue of Dragon User, but it 
isn't that difficult to use. We at Chez 
Gerrard managed quite successfully, even 
under the strain of trying to watch Ian 
Botham smash several cricket balls out of 
the ground. To work at all you'll- need to 
have at least 2K of text in your garne. which 
shouldn't beany great strain for most of us. 
and although it does take quite a while to 
hunt through everything and compress it 
down in size, if you haven't got access to a 
routine like this then it's worth the wait. Not 
the greaiest saving of memory that I've 
eve r seen , alt ho ug h any sav i n g at al I is n ot 



to be sneezed at and it will reduce 18K of 
of text, the maximum allowed, down to 
about 14K. In other words, about a 22% 
saving. 

Despite my comments the instructions 
are actually very good and very clear, and 
give enough details and examples for 
anyone to be able to make use of the pro- 
gram. Send £250 to John and the pro- 
gram, which works and does the job it is in- 
tended to do, will be yours. And no program 
can have higher praise than that, really, 
22% compression seems to be average for 
whatever amount of text you use^ between 
the limits of 2k [smaller savings the less 
text you have, I think) and ISK So. send 
Arnold of the unspe liable surname off to 
John and if it reduces him by 22% I 'II have 
my drink back, thank you very much. 

Whoever started off this desktop pub- 
lishing lark has a lot lo answer for. Whoever 
coined the phrase has even more to 
answer for, since the idea of reading the 
tops of desks is not one that has ever 
appealed to me personally. Still, it has 
prompted a lot of people to start producing 
magazines of varying quality, and two 
more for all you adventure freaks to start 
sen di ng off for a re both prod u ced i n (pau se 
for fanfare, blare of tru mpets. Land of Hope 
and Glory etc.) Wigan 

One of the ad vantages of living in Wigan 
(yes, there is mo re than one) is that one can 
get to meet the producers of these 
magazines, and despite the fact that one of 
them beat me at pool fl was cueing under 



the affluence of incohol, honest guv) I shall 
strll mention them. First of all we have 
Adv&ntum Probe, which is produced by 
Sandra Sharkey from 78 Merton Road. 
Wigan Lancashire WN3 6 AT closely 
followed by Adventure Contact, and this 
one is produced by the Wizard of the pool 
cue Pat Winstanley, the add ress to write to 
this time being 13 Hollington Way, Wigan 
Lancashire WN3 6 LS. Both magazines are 
over a year old. which says something in 
itself, and both are full of useful adventure 
hints and tips. Not exclusively Dragon of 
course, but you should find something to 
interest you in there somewhere. Sample 
issues are a quid each, by the way, for 
which you'll get about 40 or so pages of 
adventure-mania. Adventurs Probe seems 
to cater more for the adventure player, 
while Advmfur& ContBCt\er\ds to look after 
the adventure writers amongst us, so take 
yoor pick. Those areas are not. however, 
mutually exclusive. If I ever win a game of 
pool against one or the other of them I shall 
let you know. 

Oh well, out of space again, so HI leave 
you with something to ponder on until next 
time. We're all used to collective terms for 
things, likeaflockofsheep.aherdofcows, 
a crowd of people, or sillier ones like a col- 
umn of accountants, an abbreviation of 
estate agents and a box of matches. But 
what would you call a collection of adven- 
ture enthusiasts? A text of adventurers, a 
problem of adventurers, a scroll of adven- 
turers? What do you think? 



Adventure Contact 



To help puzzled adventurers further, vm 
are instituting an Adventure Helpline — 
Simply fifl in the coupon below, stating 
th e name of t he ad ve nt u re, y o u r p roblem 
and your name and address, and send it 
to Dragon User Adventure Helpine. 



12/13 Little Newport Street, London 
WC2H 7pR As soon as enough entries 
have arrived, we will start printing them 
in the magazine. 

Don't worry — you'li stilf have Adven- 
ture Trial to write to as well I 



Adventure 
Problem . . 



Naitifl . . 
Address 



Adventure Contact 



Adventure: Poseidon 
P roble m : How to get ac ross th e 
Pool of Fire on the 3rd fevel. 
N^ame: D. Beck with 
Address: 30. RaehdalJ Road. 
Ley ton, London E17SJF. 

Adventure: The Pawn 

Problem: How do I get fight, so 

thatlcanseesomethinginside 

the tree? 

Name: Henning Johnson 

Ad dness : Gam I e San d rig ve i 20, 

4816 Kolbsornsvik, Norway. 

Adventure: 1} Vbrfex Factor 2) 
Juxtaposition 



Problem: 1) ['ve done 
everything but haven't finished 
it 2) Where's the oil forthe rusty 
droid? 

Name: James Wood 
Address: 49 Rock wood Cres- 
cent, WoodhalL Pudsey. W. 
Yorks LS28 5 AD. 

Adventure: Tanglewood/ 

Juxtaposition 

Problem: How do you get the 

fishing rod? Howdo you get Ihe 

lube tube in the hydrophonics 

dome? 

Name: Weil Davies 

Address: 4 Grioshlli Drive. 



Crowmoor. Sh rews bury, Shrop- 
shire SY25JE. 

Adventure: Shenanigans 
Problem: How can f exit from 
the apartment? What does the 
landlord want? Where is this? 
Help! 

Name: Dario Palmieri 
Address: 110 Molino 101 
Pescarola 72, 40131 Goiog na, 
Italy 

Adventure: The L&rkspur 

Thtogy 

Problem: How do I open the 

cabinet? Whai do \ do at the 



Idol's Shrineto getthesawin the 
statu e s h a nd? H ow do I get one 
paddle from the humming 
generator without being elec- 
trocuted? Help! 
Name: Mr S. Albert 
Address: 22 Littledown 
Orchard. Newton Poppletoo, 
Sidmouth, Devon. 

Adventure: A/rbeW 

Problem: Can I pick up more 

than one crate at a time, if so, 

how? 

Name: Nicholas Cutts 

Address: 88 Hale LanevMillHili, 

London NW7 3RT 



30 Dragon User August 1987 



Tomorrow the world! 

Gordon Lee narrowiy misses fifling the whole earth with numbers 



PIERRE de Femat (1601-1 665) was one of 
the two leading mathematicians of the first 
half of the 17th century (Descartes was the 
other). His wide ranging discoveries in 
various branches of mathematics — geo- 
metry, n u m ber t heory, d if f e rential c a I cul u s . 
and probabifity — are all the fnore rern ark- 
able when it is realised that he was an 
amateur mathematiciian. being a lawyer by 
profession, serving as a councillor in the 
local parliament at Toulouse. He also 
studied the science of optics, especially in 
relation to the laws of refraction, and his 
theorem on the speed of light, though con- 
f I icti ng wit h t he views held at that ti me. was 
later shown to be correct — but not until after 
the passing of two centuriesf 

M any of h is m athem atical th eorem s were 
also not proven until long after Format's 
death, one of these, known as Format's last' 
theorem is still unproven to this day. This 
theorem slates that the expression 

x^ + y^ = z" 
has no whole number solution when n is 
greater than 2. In other words there are, for 
example, notwocubes which sum toa third 
cube, no two 4th powers which sum to 
another 4th power, and so on . Remember 
that each of the values must be a whole 



number otherwiise there are. of course, an 

infinity of solutions. When n (the power) is 2 
we have the 'Pythagorean' relationship, with 
an infinite number of integral solutions: 
3^ + 4^ + 5^5^ + 12^ = 13^etc. 

Alt hough this apparently simple theorem 
has been around for over three hundred 
years, no one has yet been able to demon- 
strate its proof, neither has it been shown to 
be wrong — for example, by the discovery 
of a s i n g le insia nee of a sol ution conta i n ing 
a higher power. As with other of Fermat's 
conjectures, heevidentlyfeit intuitively that 
t hey were correct , fou n d p I e nty of exam p I es 
to support this theorem, and was unable to 
find any examples which disproved them. 

A number of his other conjectures were in 
relation to the infuriating class of numbers 
known as pnmes. One of these theorems 
states that every prime n u mber of the form 
4n + 1 (eg 5, 13. 17. 29. 37. 41, etc.) is 
expressible as the sum of two squares in one 
way, and one way only. 

An oth e r states th at i f p i s a pri me number 
and a is any positive integer, then ap — a is 
exactly divisible by p. If both of these 
theorems are correct then they could be 
useful tools in the search for the higher 
phmes. In fact the proofs for both of these 



Prize 

NOW that summer is with us {and if it isn't 
with us by the time you read this, I shall 
probably have emigrated to Australia), 
what would be a more ideal prize than an 
elegant, outsize t-shirl, prociai^ming toaH 
and su ndry that one is a Dragon? Peaksoft 
are giving us twenty of their Dragon 
t-shirts as prizes for the August competi- 
tion, so this will be the first Dragon User 
competition ei/er to ask you to state your 
size as well as your solution. Small, 
medium, large or esctra large^ You have 
one already? Get another one for the part- 
ner/tod dler/tortoise. Let them see where 
you stand. 

Rules 

Firstly, do as we suggest. Stick to calcu- 
lating the factor and not the actual 

number. Whiie Dragon User mahes every 
effort to ensure that the contents of its 
articles are accurate, it cannot be held 
responsible for the end of the world as w© 
know it. 

Secondly, send us your soJution, any 
notes you want to include, a printout of 
your program (no tapes, pleaseO, and your 
name and address in an envelope marked 
AUGUST COMPETITION. 

This month, not so much a tie breaker 
as a tie-die breaker. Tell us what you will be 
doing- with the t-shirt if you win it. It doesn't 
have to be true, only imaginative. And 
printabfe. 

May winners 

The number of Ehree- letter word sequen- 
ces discovered by entrants varied hugely 



from a couple to 'nine pages of words, and 
! haven't got timeto go through air of them; 
but as the com petition was to devise a pro- 
gram, not to read a dictionary, the actual 
number of seqtiences wasn't the crucial 
factor However, thanks for all the words 
we've never heard of... 

Copies of Pete Gerrard's Explomg 
Adventuma on the Dragon, published by 
Duckworth, go to Richard Long of 
Gam ber ley, C. Hitch man of Mid- 
dlesbrough, T Fawcetl of Hendon, Terry 
Potter of Chiseldon. S.A. Siddjqui of 
Chiswick. Terry Smith of Harlow. E.A. 
Newman of Addtestone, Phil Sapiro of 
Liverpool, P Morgan of Bristol, Paui 
Weed on of Woiton- Under- Edge. Jake 
Anderson of Edinburgh, D- Den man of 
Twickenham. R. Banks of Southampton, 
Keith David of Crawley. PD. Mad docks of 
Maidenhead, A.l West wood of North- 
am pton . S i mo n H a rgra ve of D u rs I ey . John 
Crighton of Hampstead, Pete Faraday of 
Warrington and G-R- Barber of Sutton 
Coldfield. 

The tie-breakers had a heavy cricketing 
bias, but we liked the chap who had 
actuaily done some research: "Consulta- 
tion with the Intern at. Duvet Manu- 
facturers' Association and the RSPB 
(spokesperson G= Gooch Esq.) produced 
adifference of option . However, the oidest 
iocal inhabitant recalled a duck worth life 
itseff (Somme, 1916).'' 



Solution 

This month's solution appears on pages 6 
and 7 So does last monih^s. 



theorems has been established, but again , 
not until after Fermat's death. Two of the 
m at h e mat icians who wo r ked n t hem we re 
Gottfried Leibniz and Leonhard Euler 

However, there is one instance in which 
Perm at has been shown to have been 
mistaken. Since the impact of prime num- 
bers was ti rst noticed . mat hem at ici ans h a ve 
sought (in vain) for a formula which will 
generate exclusively prime numbers. One 
such Js the well known x2 -h x -h 41, which 
works obligingly for values of K from zero to 
39. but thereafter produces composites as 
welL Fermat, while studying the possibility 
of such formulae, came up with one of his 
own which, he maintained . produced only 
prime numbers. This formuta was: 

2-%1 
That is, 2 raised to the power of 2n, plus 1, 
where n is any positive whole number 
(including zero) 

The following table gives the first nine 
values: 
n^ 

= 2^+1 = 3 (prime) 

1 = 2^-h1 = 5 (prime) 

2 = 2-^ -Hi ^ 17 (prime) 

3 = 2^ -Hi = 257 (prime) 

4 = 21^+1 = 65537 (prime) 

5 = 232+1 = 4294967297 

6 = 2^^+1 = (a20-digitnumber) 

7 = S^^a^.-, ^ (a 39-digit number) 
3 = 2^=5^ + 1 = (a 78-digit number) 

To be fair to Fermat, he only stated a belief 
in his formula since the calculations need- 
ed to establish the larger numbers in the 
series were not possible at that timOr The 
numbers formed when n is equal to 0,1, 2,3, 
and 4 were easily shown to be prime, and so 
Fermat stated that it was probable that the 
rest of the series were also, including the 
number 4294967297, found when n=5. In 
fact^ this number is composite and has a 
factor of 641. It is surprising that he was 
unable to determine this factor, especially as 
there is record of him factor ising much more 
difficult numbers such as 100895598169 in- 
to i ts two prime facto rs 898423 an d 1 1 2 303. 

It has now been proved thaiaii values of 
n that are greatertham 4. produce numbers 
that m ust be compos ite — al most t he exact 
opposite of Fermat's original theorem! The 
formula still resents a challenge to some 
m ath e mati cian s to d i s cove r facto rs of som e 
of the larger numbers in the series, and one 
of the largest numbers for which a factorh as 
been found is when n =73. The number itself 
has over 310^' digits (that is 3 followed by 
21 zeros), but one of its factors has been 
shown to be: 

2^5 X 5 + 1 

In everyday terms, this factor is equal to 
2 raised to the 75th powerThis number is 
then multiplied by 6, and 1 is added to the 
result. 

The competition this month is to devise a 
p rog ram wh ic h co m p ute s exact I y the value 
of this factor NB Don't try to compute the ac- 
tual number that this is the factor to! The 
whole earth is not large enough to contain it! 
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JOHN PENN DISCOUNT SOFTWARE 



RADiO SHACK CARTRIDGES 

FOR THE DRAGON AND TRS SO 
BRIDGE TUTOR 
GRAPHICS PACK 
HANDYMAN 
ROMAN CHECKERS 

CASSETTE GAMES 

FOOFTBALl MAIMAGER(AddlcifV9) 

NUMEROLOGY (Occult) 

THE 13TH. TASK (lexl adv.) (Arc) 

COLOSSAL AD'^/E^JTURE (texl adv.) (Cow^n) 

HARE RAISER double |jack (gr. adv) (Har^sofl) 

SUNKEN CrTY(gr. adv.J(SliSc) 

PREDICTOR (Ben ley) 

TfcM LOVES CRICKET (Pfeaksoft) 

SAS (P^ciksoll) 

PHOTO FINISH (P&akSDft( 

BACK TRACK (Incenl«v9) 

MANIC MINER (Software Praiects) 

DOMlNO£S(Oci5i5) 

BARGAIN BASEMENT 

£1 bO each: five for £&00: ten for £10.00 
Please give at least Iwq alternatives if possible. 
GOLF: CHOCOLATE FAClORY: CITY DEFENCE: UXB: 
DON T PA N IC- OSS IE : MINED OUT N ORTH S E A Ol L: 
DETECTIVE: DRAGON TREK" SUPERSPY- SURPRISE: 
ALIEN ODESSY: STOCKMARKET GRID RUNNER: NIOKT 
FLIGHT Ml NIG AMES. PICTURE PUZZLE: CELLS S 
SERPENTS: DRAG RUf^NER: FLIPPER. ULTIMATE: 
ADVENTURE- PETTlGREWS DIARY: TRANSYLVANIA^ 
TOWER: LEGGITT. 

UTILITIES/BUSINESS SOFTWARE 

0S9 prDgrams tor use with OSS' Operating System, disc 

d'lve^s) and Oragofi 64. 

DYNACALC. BASIC 09 

C COMPILER 

RM.S. 

PASCAL. CASH BOOK ^ VAT STOCK RECORDING 



£1000 
IlIOJOO 
t500 

£400 
E5lOD 
£3lOO 
£5.00 

s:4oo 
e:4oo 
f:4.oo 
s;4.oo 

£2.00 
£2.00 
£3l50 
£3.50 
E3.DD 



=£21.00 each 
£27.00 
£20.00 

£19.00 each 



10% discount if 3-4 programs ordered: 20% discount 11 mong th$.ft 5 ordor^. 

MAKyALS 

Cash Book S VAT Stock Recording- Pascal; Basic 09. £2.50 each 



BASIC 42; disc (Harng) Poir yge With 64. ^UB5 

^ H E LP UTI LIT Y £&.00 + SPOOL UTI LITV EBjOO 
(Pl&ase slate whether Sup^rDos or Dragon Do5) 

MON EYBOX: 4isc ( Harris) n 3:50 

SHAREBOX, MAILBOX. ORDER BOX. (Marris^) £1550 each 

SALESBOX. BtLLSBOX. CASH BOX. STOCKBOX (Harris) £1350 each 
(Sup^rOos or Dragon Dos) 

SOURCEMAKER fPamcomms) cass. £600 

DISK-KIT(PamcQmiTi£) tlQOO 

Hl-R ESTEXT (Caftwrght) £3j00 

SHAPE R (Shards) — sound util ity £300 

PE RSON AL BAMKJNG SYSTEM (Hillmi) ^9.95 

DTI LITfcES 1 . Dl SASSE M BLER, i. Hillon) £500 e*Ch 

M US IC MAKER ( Vlak^n) £500 

MAI LE R/ADDR ESS BOOK f MST) casS- £2 .50 

STOCJ< COMTRO L (MST) cass. £2 50 

EDUCATIONAL CORNER 

Dragon Dala series : NUMBER PUZZLER : CIRCUS £2.00 each or f^o 

ADVENTURE. - tarta.OO 



S*iard5C:ambrianmgersoftyvar# TIGER GRAND PRIX . 
FUN TO LEARN. FAMILY PROGRAMS. MONSTER 
MATHS. SNOW QUEEtJ. QUIZ PACK: INFANT PACK. 

Amp^tS0ft(Che5>iire Cal series) MATHS 'O' LEVEL : 
MATHS LEVEL I (4-S yrs.}. MATHS LEVEL II [6-7 yrs.). 
SUPER3PV. BASIC TUTOR — BECjINNERS" LEVEL. 
AOVAI^CED LEVEL. 



s:i 50 each or three 

£350 each or [WO 
for £6.00 



£2jOO 



Dragon Educatioflal S^rie$ : NUMBER CHASER 

PERIPHERALS 

2nd hand floppy discs 50p 9ach 

SAM chips (74LS7S3) £i S.OO each 

HOW TO ORDER 

Write to us (orphonswithan Access ordar)i|uoliri9 the tilFe. publisher and medium 
(where nelevgnl} oF the programs you would fika. Pt^^e araclude 50p For 
poslage/packaging on single orders, and 75p For two or nrone items ordered. 
Postage (D Euope is £3.00 and te.OO lo rest of worlcJ. 

W& iry to d^^palcl^ wi1 h in ^4 hours, but allow up to 21 days for deiivie ry i F necessary. 
Cheques/postal orders made papljte to JOHN PENN DISCOUNT SOFTWARE. 



JOHN PENN DISCOUNT SOFTWARE, DEAN FARM COTTAGE, KINQSLEY, BORDON, HANTS. GU35 ONG. 

TeL Bortlon (04203) 5970 

For sFI your Dragon hardware requirements contact 

PEAK SO FT, 

48 Q U E EN ST , B ALDERTON . N E WAR K, NOTTS. N G24 3N S. Tel &pho ne. 0636 705230 



[>RSS 



TURBOCHARGE YOUR DRAGON: 

With our great value hardware and software: 

MACGOWAN SOFTWARE 



BASIC 42 

Extended BlASIC lartrieOragon &a 

For Oragondos ( plea&# state v&rsi on) £14 .95 

R un yourOragon i n 64K mode, wh lie neta i ni ng B A SI C 
and DOS. Print on hi -res screen, osing standard 
PRINT commands, and a sofeen layout of 24 rows of 
42 coluinns. Other features include' 

Alternative, redefinabie character sets, conlrol key for 
special ciiaraclers. repeating keys, and comrriiands in 
lower case, windows, CATCH command for automatic 
relurn to window, invented video (green on black/black 
on green), true u nderl ining and extra PRI NT commands 
and functions. 

LIBJ^AF^Y lists cofnmands and lunctions. Automalic 
startiip of B^SlC program TEXT command tor software 
coTTipatibilily Still 23335 bytes Ireeto BASIC. Patches for 
Dragondos 1.0. Can load in extra UTILITIES from disk: 

HELP UTILITY E5.0C 

E>(tefision5 to 3AS\C 42 include change cursor 
ctiaracler. scroll disaWe. pause listing, BREAK disable, 
improved TRON (allows single slepping). [>eJaiJed help 
and error messages. 

SPOOL UTILITY £5.00 

Use coTTipuLer while printing. 35K prinl butter TYPIST 
pnogram turns Dragon in1o typewriter 

NEW FOR '87: 

ICONS UTILITY £5.00 

Put icons in your pnogfam? Controlled by cursor or 
' 'mousi^' '. Comtnands to daf ina, ol^ar, load and sava M^on 
positions, and windows. 

STHUCTUR UTI LIT Y £5.00 

Another lirsl! Slruclured BASIC on the Dragon! Allows 
named procedures, improved loop conlrols by WHILE... 
WEND, and RE PEAT . . . U NTI L etc. 



DOSUTIUTY £5,W 

MakiS fn^ntls with your DOS! Enler all Itie main DOS 
oon^marfccis, pJus LIST, EDIT elc. and seled files by 
Cursor Or ""mou^e". 

WHAT THEY SAY ABOUT 
BASIC 42: 

"probably the best step so lar"\. .. Dragon User 
''an invaluable ulihty^' Dragon Up<lal@ 

HARDWARE 

Mefnory Upgrades: FROM £35-[l[? 

Superdos Cartridge £V5.DD 

Cu mana Disfc d rives FROM 1140.00 

SupencJ 05 controller (chip only) £10.00 

Pe^k^r^^fl joystick (ideal " "mouse") E5.&0 

DISK SOFTWARE FQRDFrA<^0M3Z/@4n23 
WITH DRAGONDOS/CUMANA DOS 2 Q 

* ' I^EW * * 
Pixie (MindsofI) £14.95 

loortHdriven drawing pno^ram. Re^uines joystick, 

DSKDREAM {GrDSvenor} £19.05 

The stand&rd Dragon EdUor/Assernbler 

O.R.S fGroswnor) £^.^5 

Machine code database program 

SOURCEMAKER (Pamcomms) £8.50 

Oi$aS5^mbl&r lor use with DSKDREAM 

DISK-KIT (Parrconnms) £5.35 

Sort out your disk problems 



PRINTER CONTROL' FROM 

A tfiKi AND grj^^hiCS processor 

DUMPER' FROM 

RoiDcatablQ scnaen dump program 

COLOR PRINT* FROM 

PMode ;i screen dump pnogram 

* * NEW ' * 



TROJAN UGH TPENS/W' 
Upgrade includes screen dump 
Complete with lighten 

IVIONITOft/ASSEMBLER" 
Printer orientated 



CASS 

D3SK 
CASS 

DISK 

CASS 
DISK 



£19.9& 



E5.4& 



E6.5IJ 



E7.DD 
£S.DP 

E14.DQ 
£16.00 

£12.00 
£15.DD 



'Prices vary according to printer: please specify. 



MONEYBOX (Harris) 
Homea^id $m&ll business acoouOtS 

MAILBOX (Harris) 
Scledivc mailing list program 

SHAREBOX (Harris) 
Manage /our slocks and shares" 

SALESBOX (Harris) 

Balance B/F Sales Led^r' 

BILLSBOX (Harris) 

Balance B/F Purchase Ledger 

CASMBOX (Hprrrs) 
Douole-entry NoTiinal Ledger 

STOCKBOX (Harris) 
Ful l-f i^al u rftri Bttmk Control 

ORDERBOX JNarrls) 

I nvoicing linked to Sales or Slock 



£14.99 



^e99 



ei6.99 



^i.09 



£19.00 



£19.00 



£19.00 



£16.9^ 



Checi Lies/P.O."S/Furlher detsi l s/dea ler enqui ries to : 

HARRIS MICRO SOFTWARE 

49 Alexandra Road, Hounslow, Middlesex, TW3 4HP Tel: (01) 570 8335 



DR5T 



